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Fan. 30th. —1n the afternoon the mother noticed a few drops 
of blood oozing from beneath the dressing; the dressing itself was 
not suffused with blood. Some sterile cotton-wool was shoved 
under the dressing; no blood made its appearance for the present. 
During the night had several attacks of sneezing. 

Fan. 31st, 5.30 A.M.—I was called in all haste, as a profuse 
bleeding had occurred. I found the dressing and part of the pil- 
low soaked with blood. ‘There was, however, no oozing of blood 
at any part of the dressing. On removal of the dressing down to 
the tampon filling the wound, I satisfied myself on careful observa- 
tion that there was no oozing now. For the sake of precaution— 
convinced that the hemorrhage emanated from the sinus—I 
pressed a tampon of sterile cotton-wool firmly on the gauze plug 
which lay in the wound and fastened it with a compressive band- 
age. The pulse of the child was good. During the day there 
was no more bleeding, but the temperature rose to 39.2° C. in the 
evening, which induced me to renew the dressing. When I raised 
the tampon with a forceps ever so gently at its upper edge, a 
broad, darkened blood stream gushed forward, flooding the 
neighboring parts instantaneously. Under these circumstances 
a change of dressing was out of the question, and I had to limit 
myself to press the somewhat loosened plug firmly again into the 
wound cavity, upon which fortunately the bleeding stopped. The 
situation was by no means enviable: a howling child, struggling 
with hands and feet to the utmost on the lap of a mother trem- 
bling and deadly pale from fear and excitement; I had firmly to 
compress the tampon for about twenty minutes in order to be sure 
that the powerful bleeding was really stopped. I put a fresh com- 
pressive bandage over the tampon and instructed the nurse 
to press strongly on a marked point of bandage should any bleed- 
ing again take place. The night passed without any bleeding; 
the child was restless, feverish, and complained of pain in the 
wound. 

During the next three days the temperature varied between 
37.8° and 40.3° C. The child was very restless, suffering 
greatly, pale and weak by the loss of blood, and the grave in- 
fectious disease. Its condition was very critical. The old tam- 
pon, soaked with blood, could not be removed for fear of 
starting a new copious, perhaps fatal, hemorrhage again, whereas 
its continuation threatened the child’s life by retention of pus, 
and decomposition of the secretion of the wound, and above 
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all by producing septic thrombosis in the open sinus and grave 
pyzmia. 

When on February 4th, after a rise of the temperature from 36.9° 
to 40.5° C., a violent chill set in, the fight against the twofold 
enemy had to be taken up anew. The attempt to lift the external 
plug, bringing about the occurrence of a new hemorrhage, which 
stopped, however, immediately on putting the tampon in its place 
again, made it evident that we could succeed only by controlling 
the hemorrhage on the one hand and the development of pyzmia 
on the other. In accordance with this plan, I decided to ligate 
the internal jugular, and then to expose the lateral sinus above 
and behind the arroded place, compress it with the finger, and re- 
place the old dangerous tampon by a fresh sterile one, this to be 
done while reducing, sufficiently for the purpose, the hemorrhage 
possibly arising from the sup. petrosal sinus and the emissary 
mastoid vein, which empty themselves below the projected place 
of compression. After this operative scheme had been approved 
by the family physician, Dr. Beil, and the surgeon-in-chief of the 
Citizens’ Hospital, Dr. Ebenau, and after a second chill had 
occurred in the morning of February 5th, with temp. 39.6° C., 
the operation was begun at 12.45 p.M.the sameday. Dr. Ebenau 
ligated the internal jugular and the facial vein doubly, severed 
them, stitched the skin wound loosely, whereupon the external 
dressing was removed. While I secured the tampon in the wound 
with my finger, Dr. Ebenau exposed, with the rotating burr, the 
lateral sinus about midway between the knee and the torcular, 
enlarging the opening with the bone forceps. While Dr. Ebenau 
was firmly compressing the sinus with his finger, I removed the 
uppermost plug without any bleeding. On removing the deeper 
plug and the strip of gauze which occluded the sinus, a smart 
stream of blood from the sup. petrosal sinus flowed out, but was 
promptly controlled by a sterilized iodoform-gauze strip which 
Dr. Ebenau firmly pressed on and into the opening of the sinus. 
While he continued to compress the newly exposed sinus with one 
finger, and held the gauze in the old wound fast with the other, | 
freed the wound of the projecting and necrosed particles of bone, 
and syringed out the ear, which was full of pus, with a solution of 
boric acid until the water ran freely through the antrum; I filled 
the wound cavity with strips of gauze; the free end of one was 
drawn over the lower corner of the wound, the other over the 
upper, for better orientation in changes of dressing latér on. 
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The upper wound, made to bare the lateral sinus, was closed, and 
the ordinary dressing applied. 

Course of Healing. —The next three days showed little reaction. 
Pulse from 39.5°-37.5° C. February 8th, change of dressing, 
in narcosis, at a temperature of 38.7° C., on account of strong 
soaking of the dressing with secretion from the wound. The 
superficial plug was first removed, and the ear syringed with 
warm solution of boric acid. The strip of gauze pressed upon 
the spot of the former bleeding was softened with warm boric- 
acid solution and then removed. In the same moment a stream 
of almost black blood burst forth, though not so vehemently as 
before, the breathing stopped, the face became cadaverous, no 
pulse could be felt. At once a new strip of gauze was pressed 
on the bleeding place, and after a prolonged massage of the heart, 
respiration and pulse returned. During the next seven days the 
recovery progressed steadily. February 15th, change of dressing 
without narcosis. No bleeding. At the arroded place the sinus 
wall looked dark grayish-red. Pulse satisfactory; general condi- 
tion excellent. 

The recovery continued regularly. The sinus wound was 
healed on March 3d; the recovery of the tympanic cavity was 
slower; on account of the persistence of otorrhoea the antrum 
had to be kept open and scraped out several times. In June, 
1go2, the wound was reduced to a tiny fistula, in which a small 
sequestrum, not yet loosened, was felt. 















EPICRITICAL REMARKS. 


This case is another example of the tendency of scarlet- 
fever tympano-mastoiditis toward rapid and extensive de- 
struction of soft and hard tissues. In spite of the early 
paracentesis, the decay of bone continued and the infection 
entered the cranial cavity, causing an epidural abscess 
and a corroding ulcer of the sigmoid sinus, the perfora- 
tion of which, perhaps favored by attacks of sneezing, led 
to profuse hemorrhage, which in spite of careful tamponing 
repeated itself several times, the first plug remaining undis- 
turbed in position six days, the second four days. The 
direct plugging of the sinus was only temporarily efficient, 
and therefore, in future similar cases, I would resort to 
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apply the tampon not only to the opening of the sinus but 
extend it peripherally between the bone and the sinus (as 
recommended on another occasion by FR. WHITING and 
E. MEIER) and then go on with the operation if necessary, 
or in difficult and dangerous cases, where mere local plugging 
is not sufficient to do what we did in the case under con. 
sideration, to shut off the blood current from below by tying 
the internal jugular vein, exposing the lateral sinus above 
its knee, and keep it compressed with the finger during the 
operation, a procedure which, as far as I conclude from the 
subsequent literary references, has not yet been tried in cases 
of hemorrhage from the lateral sinus. 
These references are as follows: 


1. Case of SyME (Edinburgh Med. Journ., 1833, quoted by 
Gipon, These de Parts, 1877). 

Eleven-year-old child. Scarlet-fever mastoiditis R. Repeated 
copious bleeding on six consecutive days. On the supposition 
of its originating in the carotid, the latter was tied, after which 
the bleeding was slightly lessened. Death two days later dur- 
ing cerebral symptoms. Post-mortem revealed an opening in the 
ulcerous lateral sinus as its cause. 

2. Case of Courtin (Société anatomique, 1848, quoted by 
MarceE: De [ulceration de la carotide interne dans la carie du 
rocher. Paris, 1874. 

A thirty-year-old consumptive. Chronic otorrhoea R. First 
slight bleeding from the right ear-canal, later on facial paralysis, 
pressure, tenderness of the right mastoid process; in a few weeks 
copious ear-bleed, ending fatally in one and one half hours. 
Post-mortem: Fxtensive caries of the petrous bone up to the right 
sinus, which was perforated. 

3. Case of Hucuier (Bulletin de la soctété de chirurgie, 1851, 
cited by Marcé (Z. ¢.). 

Woman of fifty. Chronic foetid suppuration from the right 
ear. Extraction of a piece of a probe from the external ear- 
canal. Seven days later copious venous hemorrhage from the 
ear; death in two days. Post-mortem: Fxtensive destruction of 
the petrous, with openings in the cavernous sinus, both petrosal sinuses, 
and the jugular bulb. 

4. Case of TROELTSCH (Anatomie des Ohres, 1860, p. 50). 
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Acute purulent otitis media, leading rapidly to softening and 
ulceration of the bone with pyemic symptoms, ending in death 
after several copious bleedings from the lateral sinus. 

5. Case of GRUBER (Wiener med. Zeitschr., N. F., 1860, Bd. iii., 
p. 448, cited by WREDEN, Monatschr. f. Ohrenh., 1869, 10.). 

Ear-bleeding, originating in the sinus, had ceased a few days 
before death. (Further references wanting in the citation. The 
original was inaccessible to me.) 

6. Case of SANTESSON (//ygiea, Bd. xiv., reported by v. D. BuscH, 
Schmidt's Jahrb., Bd. cxvi., S. 250). 

Even if the report does not mention the presence of a hemor- 
rhage, the autopsy demonstrates that an internal bleeding has 
occurred ¢z vivo. Post-mortem: Extensive caries of the petrous 
portion. At the base of the skull the dura mater in the posterior 
half of the left petrous part adjacent to the lateral sinus was 
detached from the bone through a partially blackish-gray, dirty 
mass, and decayed, and to a certain degree dissolved, coagula of 
blood. The bone was broken through 10” in length and 8” in 
breadth, and totally destroyed. The wall of the lateral sinus 
corresponding to the affected bone showed a small perforated 
ulcer. The hole in the bone led into a cavity in the interior of 
the petrous bone, containing fragments of necrosed bone and 


particularly dissolved blood-coagula. The cavity occupied the 
greater part of the interior of the petrous, and extended from its 
base to the internal ear-canal. The carotid canal was likewise 


arroded and perforated. 

7. Case of KOppr (Arch. f. Ohrenheilk., ii., 181). 

Man of twenty-one years. R. chronic otorrhcea. Moderate 
continual hemorrhage from nose and ear for several days. 
Death, Post-mortem: A hole 33’ long by 2} broad, in the wall 
of the lateral sinus, where it lies at the posterior face of the 
petrous bone. This case of Képpe is erroneously ascribed by 
Gidon ( 7hése de Parts, 1877) to Rapp and taken over into Ger- 
man literature. The case of Rapp is to be cancelled. 

8. Case of ZAuFAL ( Wiener med. Wochenschr., 1868, 40-41). 
Left ot. med. pur. chr. Copious bleeding from the left ear, 
stopping by itself. Death later, disconnected from the hemor- 
rhage. Autopsy: Caries of temporal; thrombus in sigmoid sinus; 
destruction of the mastoid emissary vein—obliterated at both 
ends. The bleeding was caused by the laceration of a vein 
in its course through a cavity filled with ichor. 
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g. Case of WREDEN (Monatschr. f. Ohrenheilk., 1869, 10.). 

Twenty-year-old man. Chronic otorrhoea R., on the fourth day 
fatal internal and external bleeding from the right lateral sinus, 
which was perforated toward the brain by a carious mastoid. 

10. I. Case of BOKE (Arch. f. Ohrenheilk., xx., 48). 

Man of twenty-two. Left chronic otorrhcea and facial paraly- 
sis. Suddenly, without any external occasion, occurrence of 
copious bleeding of the left ear, stopped by injection of cold 
water. In the course of two weeks it repeated several times, but 
was each time stopped by cold water. At the end of the second 
week, however, a very severe hemorrhage with spasms set in sud- 
denly, and the patient passed away after a short agony. Post- 
mortem: Tegmen tympani and anterior and lower tympanic walls 
destroyed. The posterior wall of the internal carotid facing the 
tympanic cavity was discolored, dirty-brown, but not perforated; 
the bony wall of the facial canal was carious in its whole extent, 
the upper wall of the jugular bulb was shattered, perforated; the 
bleeding came from the bulb and probably also from the stylo- 
mastoid artery. 

11. II. Case of BOKE (Arch. f. Ohrenheilk., xx., 49). 

Man of forty-four. Chronic otorrhea L. Copious bleeding 
from the ear-drum, stopping on instillation of liq. ferri sesquichlor. 
Three days later profuse bleeding, causing death in a short time. 
Autopsy: Caries of the tegm. tymp. and the inferior petrosal 
sinus, which was destroyed; communicated with the tympanic 
cavity, and caused death by hemorrhage. 

12. Case of KuHN (Arch. f. Ohrenheilk., xxii., 162). 

Acute caries of right petrous bone. On the fourteenth day 
fatal bleeding from sup. petr. sinus. On the posterior upper 
part of the drum cavity a perforation in the bone of 2cm in 
length and 1.2cm in depth, extending up into the sup. petr. 
sinus; the dura above it destroyed to the same extent. 

13. Case of v. Beck ( Bettrage zur klinischen Chirurgie, V. BRUNS, 
xii., Fall g). 

Chronic suppuration of the left ear with caries of the mastoid 
process. Profuse venous bleeding on the seventh day after 
operation. 

Tamponing. Bleeding again in anhour. Collapse and death. 
Autopsy: Extensive caries in the petrous bone, abscess in cere- 
bellum and medulla oblongata. Caries of the atlas and pestro- 
pheus. ‘The hemorrhage originated in the bulb of the jugular vein. 
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14. Case of LEDERMANN (reported in ARCH. OF OTOL., xxxi., 77, 
Case 3, and in German Zeitsch. f. O., xxx., 78, Case 3). Chronic 
otorrheea right. Radical operation; about four weeks later 
bleeding from mastoid through ear, nose, and throat. After a 
second bleeding from the rhino-pharyngeal cavity, posterior 
tamponade. In three days death from the loss of blood. Post- 
mortem: Extensive necrosis of the petrous or mastoid parts, 
ulcerous decay of the wall of the lateral sinus. Softening of the 
left temporo-sphenoidal lobe. 

15. Case of GRuNnERT (Arch. f. O., xl., 222). Man of thirty- 
five years. Cholesteatoma. Retro-auricular ichorous abscess 
the size of a fist. Radical operation. The middle-ear spaces and 
the external ear-canal converted into one large cavity, filled with 
a decaying cholesteatoma which extended to the dura mater and 
sent off shoots between the dura and the roof of the petrous 
pyramid into the cranial cavity. On palpation of the cavity 
backward a sinus bleeding in a black stream as thick as a finger 
suddenly occurred, but was controlled by prolonged digital com- 
pression so as not top revent the finishing of the operation. 
The cause of the bleeding proved to bea softening and invasion 
of the sinus wall with cholesteatomatous matter. 

16. Case of Btocn (Verhandl. d. deutsch. otol. Gesellschaft, 
1896). Older man with chronic otorrhoea right, from caries 
and cholesteatoma. Radical operation. In curetting the ante- 
rior lower part of the drum a powerful stream of dark blood 
welled out of the wound. Tamponade. No renewed bleeding. 
More than a year after the operation, repeated hemorrhages oc- 
curred from the operated ear, also from the mouth and nose, only 
when he was lying down. One of these attacks was accompanied 
by suffocation and terminated fatally. The last bleeding orig- 
inated in the carotis; the first not in the jugular bulb as was sup- 
posed, but in the carotic sinus; the anterior wall of the drum, the 
part between the middle ear and the carotic canal, was totally de- 
stroyed by caries, creating a wide gap between both cavities. 
Even if the first bleeding was traumatic, the case has to be men- 
tioned here, as it was not sure whether the subsequent bleedings, 
with exception of the last, which came from the carotic, did 
not originate in the carotic canal. 

17. Case of GRUNERT and Zeron! (Arch. f. O., xlix., p. 184). 
Chronic suppuration with cholesteatoma in the right middle 
ear. External gangrenous pachymeningitis. Extradural abscess. 
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Purulent sinus thrombosis. Total chisel-operation; sinus operated 
on with tying the jugular vein. Pyzmiacured. After the removal 
of a bridge of bone left between the sinus wall and a fistula found 
at the base of the skull, the softened wall of the lateral sinus sud- 
denly burst. The moderate hemorrhage suggested a partial 
thrombosis of the sinus. 


Including my own case there are eighteen cases on record 
where hemorrhages from the brain sinuses, including the 
jugular bulb, occurred by arrosion of their walls caused by 
suppuration in the temporal bone. Twelve of these refer to 
the lateral sinus, 1 to the superior petrosal (Kuhn, 12), 1 tothe 
inferior petrosal (Béke, 11), I to the sinus caroticus (Bloch, 16); 
to several sinuses at the same time, viz., superior and inferior 
petrosal, the jugular bulb, 1 (Huguier, 3); the jugular bulb, 
2 (Boke, 10, and v. Beck, 13). Thirteen cases occurred in 
chronic suppurations, 4 in acute, I no statement. 

As causal factors are mentioned: scarlet fever, phthisis, 
cholesteatoma; in most cases no etiology statement is made. 

The age of the patients varied between five and fifty 
years. 

The sex is mentioned in eleven cases: nine males, two 
females. This preponderance of the male sex agrees with 
the statements of Biirkner, K6rner, Hessler, and others con- 
cerning the prevalence of the male sense in contracting 
purulent diseases of the ear and their intracranial complica- 
tions. 

A single attack of hemorrhage is noted in nine cases, in 
three of which it was continuous for several days; repeated 
hemorrhage was met with in the same number. 

Death occurred in eight cases during or soon after it (up 
to a few days) in consequence of it, in five days not directly 
after it, including the case of Bloch, as the fatal hemorrhage 
originated in the carotis. 

Recovery occurred in three cases—Grunert (15), Grunert 
and Zeroni (17), Eulenstein (18). 

The places of perforation, as far as they are specified, are 
to be found in the report of the cases. 

The ¢zme of the operation was in six cases before the oper- 




















Hemorrhage from Arrosion of the Brain Sinuses. 347 


ation, the method was the radical operation in five cases 
(L.edermann, v. Beck, Bloch, Grunert, Grunert and Zeroni) ; 
in one the simple anthrectomy with opening of the middle 
and posterior cranial fosse [and temporary opening and 
digital compression of the tranverse portion of the lateral 
sinus during the operation | (Eulenstein). 

The time of the occurrence of the bleeding zn the operated 
cases was four weeks (Ledermann), seven days (Beck), one 
year (Bloch). In the cases of Grunert (15), and Grunert and 
Zeroni (17), the non-traumatic hemorrhages took place dur- 
ing the operation; in Eulenstein’s case (18), ten days after 
it. 

The bleeding was internal in sixteen cases, external in one, 
and simultaneously internal and external in one. 

The distinction between arterial and venous hemorrhage 
is easy: according as the blood is bright red and jerks out 
periodically with the pulse, or is dark red (in some cases 
almost black) and escapes in an even stream. 

Hessler’ draws attention to the fact that arterial hemor- 
rhage in ear disease is stopped by compression of the carotis 
at the neck; as with the carotis also the jugular vein is com- 
pressed, the venous blood will be dammed up and escape in 
greater force through a leak in the sinus. 

Concerning treatment, we have to divide the cases into 
two groups: the unoperated and the operated ones. For 
the former the following means have been tried: injection 
of cold water into the external ear canal, instillation of per- 
chloride of iron, plugging of the ear, nose, and throat, liga- 
tions of the carotid, based on an erroneous diagnosis once. 
The effect of these modes of treatment are of little, if any, 
good effect. 

In regard to the xon-operated cases | would resort to the 
method I described in the epicritical remarks to my case, 
namely, the exposure of the bleeding spot after previous 
compression of the peripheric end of the sinus, eventually 
after ligation of the jugular vein, so as to be able not only 
to still the bleeding efficiently, but also to treat the primary 
affection thoroughly. It is recommendable in general to 








1“Carotisblutungen,” Arch. f. Ohrenheilk., xviii., 42. 
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operate, as the bleeding mostly starts from the lateral sinus, 
and, in case another sinus is affected, it will be likely to 
afford an approach to a more direct and efficient tamponade. 

For the second group, the operated cases, there has been 
used: tamponade and digital compression of the bleeding 
spot, the tamponade of the rhino-pharyngeal cavity, and the 
tamponade after exposure of the sinus in its peripheral part. 
In spite of the plugging, hemorrhage repeated itself and did 
not preclude the fatal issue in the cases of Beck and Leder- 
mann, whereas it had a good result in the cases of Grunert 
and Grunert and Zeroni. In conclusion I beg leave to 
recommend again the method by which the case under con- 
sideration, desperate as it looked, was brought to a satisfac- 
tory termination. 














GENERAL SEPSIS IN CHRONIC SUPPURATION 
OF THE MIDDLE EAR, WITH A CENTRAL 
PERFORATION OF THE DRUM. 







By PROFESSOR BEZOLD, Municu. 





Translated by Dr. ADOLPH O, PFINGsT, Louisville, Ky. 


occurring as a result of complications of acute and 
chronic middle-ear suppuration, I called especial attention to 
two of the cases where an acute exacerbation had taken 
place during a chronic otorrhcea, with a central perforation 
of the drum. In all of the other cases death resulted after 
cholesteatoma, with or without caries, or caries alone had 
developed. In the two cited cases none of these conditions 
was present, so that I feel justified in putting them in a 
category of their own. I have since then observed another 
similar case. The three cases were characterized by the 
development of acute general sepsis when the clinical and 
anatomical conditions had in no way suggested such a 


course. 


|" a former publication,’ in which I reported twenty deaths 












CaAsE 1.—The first case occurred in a girl fifteen years old who 
had been treated at our clinic two years previously for chronic 
otorrhceea, At that time the left ear had a perforation in the an- 
terior portion of the drum. The right one could not be seen 
as the canal was closed by furuncles. When she returned, Jan. 
20th, she had been suffering for four days with pain in the left 
ear. Soon after her admission to the hospital the ear began spon- 
taneously to discharge a tenacious mucus. She had some eleva- 
tion of temperature at the time and there was considerable mental 
hebetude. Two days later, an exudate appeared upon the 
tonsils. 













1 These ARCHIVES, vol. xxvii., p. 309. 
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On the 23d and 24th, her temperature rose to 40° C., somnolence 
increased, and she vomited frequently during the day. The skin 
became hypersensitive and the mastoid painful on pressure. 
There was incontinence of urine and feces. 

The antrum was opened on the 24th and, with the exception of 
a small yellowish-white fibrinous deposit on the posterior wall, was 
normal. Cultures of the streptococcus pyogenes were obtained 
from the exudate. For several days following the operation the 
mental condition improved, but no change was noted in the fever, 
the vomiting, and the hypersensitive condition. The pulse had 
always been rapid. 

On the 28th, delirium set in. There were traces of albumen in 
the urine, and considerable enlargement of the spleen was made 
out. On the 2gth, the sputum was streaked with blood, and dul- 
ness was elicited on percussion over the region of the right sca- 
pula. On the 31st, dulness could also be detected on the left 
side posteriorly, and there was bronchial breathing. Death fol- 
lowed during that night. The temperature remained high up to 
the time of death. 

The autopsy revealed interesting conditions. ‘There was a 
thrombophlebitis of the left internal jugular vein, fresh emboli of 
pus in both lungs, fibrinous pleuritis, and some enlargement of 
the spleen. The post-mortem diagnosis of septicaemia was made. 
The sigmoid sinus contained liquid blood, but in the bulb of the 
jugular a peripheric thrombus was found. It extended slightly 
downward, tapering to a point in the jugular. The wall of the 
vein was normal and was separated from the clot by a column of 
blood. The petrosal sinuses were empty. Incision of the bulb 
from behind and internally showed that the clot was adherent to 
the vessel wall by a small area. A small projection of the throm- 
bus extended into the emissary vein. The walls of the veins, 
with the exception of a very small hyperemic area in the bulb, 
were normal. The drum membrane was thickened and pre- 
sented a kidney-shaped perforation in its lower half. The removal 
of the tegmen showed that the mastoid cells were normal every- 
where except in the immediate neighborhood of the antrum, where 
they were congested. ‘There was a small fibrinous exudate on the 
posterior wall of the antrum, and a very thin layer of pus on the 
floor of the aditus ad antrum. ‘The tympanic cavity also ap- 
peared normal, with the exception of one small area in the vicinity 
of the ligamentum malleus superior, which was hyperemic. 
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This case presents features of unusual interest. The 
rapid course, terminating fatally fourteen days after the first 
pain in the ear, the disparity between the anatomical changes 
in the middle ear, and the rapidly developing and fatal throm- 
bophlebitis all stamped it as an exceptional case. There can 
be no doubt, with the history of otorrhoea of long standing 
and the presence of the kidney-shaped perforation, that the 
girl was the subject of chronic middle-ear inflammation. 
We know that such chronic cases, with large perforations, 
are usually looked upon as harmless, especially where the 
perforation is near the middle of the drum. With a central 
perforation, cholesteatoma seldom if ever develops. An 
anatomical condition which is nearly always present when a 
chronic middle-ear suppuration has existed for a long time, 
and which was not present in our case, is the obliteration of 
the pneumatic cells of the mastoid and the formation of 
sclerosed bone. In our case normal air cells were found. 

Notwithstanding the slight anatomical changes in our case, 
the patient presented an aspect from the very first that 
would indicate a serious general disturbance. This was at 
first attributed to the tonsillar affection, but when this im- 
proved and the grave symptoms continued, meningitis was 
suspected. The involvement of the lungs, by which the 
embolic process was recognized, did not take place until 
three days before death. Continued high temperature and 
the mental disturbance, which lasted throughout the course 
of the case, were indications of general sepsis. 

It was impossible to determine at the autopsy just how the 
inflammatory process had extended from the middle ear to 
the bulb of the jugular vein, as the antrum contained only 
a fibrinous exudate, and the pneumatic cells of the mastoid 
process were empty though hyperemic in the immediate 
vicinity of the antrum. 


CASE 2.—A well nourished young man of twenty-three years 
applied for treatment on June 25, 1896. Five days before his 
admission, his left ear had pained him considerably and began 
to discharge fetid pus. He gave a history of recurrent otorrhwea 
of eight years’ duration. When admitted, his left ear-canal was 
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obstructed by furuncles and was very painful. His temperature 
at this time was 39.0° to 39.5°C. He seemed drowsy and com- 
plained of headache. There was considerable mental hebetude. 
The left ear was discharging profusely, so that the canal filled up 
rapidly after mopping. The mastoid was sensitive to pressure. 
On the following day the temperature rose to 40.1° C., and as the 
other symptoms continued it was decided to operate. 

The mastoid was hyperemic and spongy in parts. The antrum 
was filled with dark red, swollen mucous membrane. Only a 
very small quantity of pus was noticed, the antrum being almost 
free of pus. Agar cultures were made from the contents of the 
antrum and the streptococcus pyogenes developed. On the day 
after the operation the patient was so restless that he had to 
be isolated. Temperature 38.5°-39.6° C. 

On the 28th the patient continued delirious. ‘The left pupil was 
slightly dilated, and the left half of the face was hyperemic. 
There was incontinence of urine. Temperature 39.0°—40.2° C. 

On the 2oth the patient lost all sensibility. There was a slight 
convergent strabismus on the left side. The pulse grew gradually 
weaker, and the temperature dropped from 4o.1° to 38.3° C., and 
by night the patient died. 

At the post-mortem examination the lungs were found congested 
at their apices. The bronchi were empty but congested. The 
somewhat enlarged spleen was soft and was easily torn on manipu- 
lation. The brain membranes were hyperemic, the ventricles 
empty. The dura over the posterior surface of the petrous bone 
on the left side was somewhat thickened and a thin layer of pus 
intervened. The other organs were all normal. The post-mortem 
diagnosis was “ otitis media purulenta with pachymeningitis ex- 
terna purulenta circumscripta. Sepsis.” 

A more minute examination of the region of the mastoid bone 
showed that the dura was hyperemic around the sigmoid sinus, 
and also over the aditus ad antrum. A thin layer of a trans- 
lucent exudate was found under the dura at this point partly ad- 
herent tothe bone. A similar exudate was also found under the 
dura at a point corresponding to the outer wall of the sinus. 

On removing the anterior wall of the ear canal the drum was 
exposed, and showed a fibrinous bloody exudate about the size 
of a split pea, adhering to its anterior inferior quadrant. It was 
easily removed with a cotton mop. Below this deposit there was 
a well-defined narrow perforation about 14m long. 
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‘The mucous membrane of the antrum and the aditus, which was 
exposed by lifting the tegmen, was irregularly thickened, boggy, 
and hyperemic. It contained minute isolated hemorrhagic areas. 
In the lower portion of the tympanic cavity the mucous mem- 
brane was very much swollen and watery, some of the swollen 
tissue extending into the Eustachian tube. - The rest of the mid- 
dle ear was normal. In the interior of the lateral sinus, at points 
corresponding to the fibrinous deposit found under the dura, the 
sinus wall was reddened and infiltrated with blood. Several min- 
ute new coagula were found adherent to the wall. The bulb of 
the jugular was almost occluded with a fresh, reddish, fibrinous 
coagulum, which was easily detached from the vessel wall. ‘The 
jugular was hyperzmic for 2—3¢m below the bulb. 


All of these changes showed that we had to deal with 
a case of phlebitis without thrombus formation, in addition 
to the acute sepsis. In its rapid course and fatal termina- 
tion, the disproportion between the local changes and the 
clinical course, and the fresh fibrinous formation in the mid- 
dle ear and on the drum, this case resembled closely the first 
case. They differed in that the avenue of extension of the 
inflammatory process could be recognized in the second case 
but not in the first one. It was indicated in the second 
case by the red fibrinous and partly purulent deposit be- 
tween the bone and dura. The interior, not only of the 
sinus but also of the bulb and jugular below the bulb, showed 
evidences of an inflammatory process. The case is a typical 
illustration of .acute sepsis which developed through the 
sinus. 

Case 3.—A boy of twenty-one, whose left‘ear had been dis- 
charging pus at intervals since childhood, applied for treatment 
on Feb. 2, 1898. His ear had been discharging for four weeks, 
but he had suffered no pain until five days ago, when a chill was 
followed by severe pains in the ear. When admitted to the hos- 
pital he was still complaining of severe pain and his mind seemed 
sluggish. The temperature was 38.8° C., pulse 100, Examination 
showed a normal drum on the right side while the left had a large 
perforation at the anterior inferior quadrant. A small bead 
of tissue was adherent to the posterior border of the perfora- 
tion; possibly a fibrinous deposit. An odorless muco-pus was 
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discharging from the opening in the drum. ,The mastoid pro- 
cess was sensitive to pressure at the posterior inferior border. 

Operation,—In making the incision through the soft parts over 
the mastoid, several dark red glands were cut across. The bone 
contained only a few cells and they were filled with fibrinous ma- 
terial and pus. ‘The antrum was free of pus, but its lining mem- 
brane was hyperemic. ‘The contents of the mastoid cells were 
examined microscopically and contained chains of cocci without 
capsules, evidently the streptococcus pyogenes and small rod- 
shaped bacteria, resembling the influenza bacillus. (Similar bac- 
teria were also present in the other two cases.) 

For two weeks following the operation a slight elevation of 
temperature persisted. Insomnia, pain, and sensitiveness to 
pressure also continued for two or three weeks. After that the 
patient made an uninterrupted recovery, and when he was dis- 
charged on the sth of April the wound had closed. ‘The opening 
in the drum remained and continued to discharge a scant amount 
of odorless secretion. 

The disproportion between the symptoms and the anatomical 
changes in the two other cases led to the operation in this case 
notwithstanding that there was a large central perforation. The 
subsequent course of the case shows that the operation was 
justifiable. 


Briefly reviewing the three reported cases, it would seem 
that, from the appearance of the drum and middle ear, the 
formation of the fibrinous exudate in the ear canal, on the 
mucous membrane of the middle ear, and on the sinus, 
the disseminated areas of inflammation, and the severity of 
the cases, two of which terminated fatally, an infection 
peculiar to itself had taken place, and that we would be jus- 
tified in placing these cases in a category of their own. As 
they can not well be classed with any of the ordinary com- 
plications of acute and chronic middle-ear suppurations, | 
have suggested that they be classed as cases of ‘‘ acute sepsis 
in subjects with a large central perforation of the drum.” 

The cause of these cases is obscure. Their rarity would 
suggest that some specific cause exists forthem. Occurring 
in healthy individuals, and complicating a form of middle-ear 
inflammation which experience has taught us to look upon 
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as harmless, led to the assumption that the infecting ele- 
ment was very virulent, or that it was present in exception- 
ally large quantity. 

The predominating micro-organism in each of the cases 
was the streptococcus pyogenes. In two of the cases there 
was, in addition to the middle-ear inflammation, an otitis 
externa crouposa, and in one of them a furunculosis. One 
of them was complicated by a follicular tonsillitis. Severe 
pain in the ear was common to all of them. 

A feature of special interest in the last case was the pres- 
ence of the dark red glands over the mastoid process. This 
makes it seem that there was a simultaneous infection of the 
mucous membrane of the middle ear and the lymphatic 


system. 





CHEESY EMPYEMA OF THE NASAL ACCESSORY 
| SINUSES. 


By Dr. ALFRED STIEDA, KOnNIGSBERG, GERMANY. 
Translation by ADOLPH O. PrinGsT, M.D., Louisville, Ky. 


HINOLOGISTS have, in the last few years, been de- 
R scribing a new affection of the nose, characterized 
by the formation of cheesy masses in the passages, under 
the name of “coryza caseosa.” At first the streptothrix 
alba was believed to be the specific cause of this disease, 
but now caseous formation is generally looked upon as a 
condition which can accompany various affections of the 


nose and especially empyema of the accessory sinuses. In 
most of the cases recorded only small masses of the cheesy 
material were observed. In contrast to these I will report 
three cases in which large masses resembling cholesteatomata 
were found in the nasal passages. 


Case 1.—A boy, previously in good health, gave the history 
of frequent headache, chills, and fever, followed by swelling of 
the left upper eyelid, extending over the bridge of the nose to the 
right eye. The trouble began eight weeks before he presented 
himself at the clinic. Soon after its beginning, the attending 
physician had incised the left upper lid, and three weeks later 
had removed a fragment of bone 2¢em long from near the bridge 
of the nose. Before the operation, the patient had complained 
of diplopia and of a yellow discharge from the left side of the 
nose. When seen by me the upper left lid drooped, covering 
the entire cornea, and two fistulous openings were seen, one in 
the middle of the upper lid at its base, and the other just 
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below the inner canthus of the left eye. The left nasal passage 
was almost obstructed by a mass which projected forward to 
within 1cm of the external nares and backward to the choana. 
The mass was attached laterally to the outer wall of the nose. 

The patient was operated upon on October 3d by Prof. Eisels- 
berg. An incision was made along the upper orbital edge to 
the summit of the nose and extending slightly downward. Just 
below the root of the nose on its lateral wall a necrosed area was 
present, which led into a large cavity filled with a mass of foul 
cheesy material. This was removed and through drainage from 
the orbit to the nasal fossa established. By November 17th 
the wound had healed and there was but slight discharge 
from the nose. ‘The swelling over the left choana was percepti- 
bly smaller. The patient died three years later of pulmonary 
phthisis. 

CasE 2.—A young lady of twenty-two years gave the following 
history: In March, ’97, following severe toothache, the left side 
of the face suddenly swelled, and after eight days ruptured under 
the left eye, discharging a large quantity of pus and resulting 
in reduction of the swelling. Both sides of the nose had been 
discharging pus since May. In March two small pieces of bone 
had been removed from the orbital wall, and later several more 
pieces came away spontaneously. The left nasal fossze had 
been obstructed from the beginning of the trouble. 

When the patient presented herself at our clinic, October, ’97, 
the root and dorsum of the nose and the neighboring parts of 
the left eye were swollen, causing bulging and slight divergence 
of the left eye. 

At the inner canthus of the left eye and encroaching on the 
external wall of the nose was an abscess covering an area as 
large as a half-dollar. Both lower eyelids were swollen, and 
the left one presented two fistulous openings from which pus 
exuded upon pressure over the abscess. The lower edge of 
the orbit seemed thickened. The canine fossa appeared normal. 
Both nasal passages were obstructed by growths. They had a 
grayish-red appearance and bled readily when touched. Pus 
was exuding from between them. The naso-pharynx was also 
partially filled with similar polypoid growths. 

The patient was operated upon by Professor Eiselsberg on 
October 13th, An incision was made from the left ala of the 
nose to the inner canthus and the left ala of the nose turned 
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up and to the right. The left fossa was found to be filled with a 
mass of foul, grayish-yellow, soft material, which was readily 
removed with a dull curette. The left nasal and the lachrymal 
bones and the nasal process of the superior maxillary bone 
were partially involved in a necrotic process. All diseased 
bone was removed. ‘The reddish soft mass found farther back 
in the nasal fosse was removed with scissors, exposing a large 
cavity which extended upward as far as the base of the skull. 
The cavity was bounded on the right side by the nasal septum, 
below by the hard palate, and extended laterally into the antrum 
of Highmore. The cavity was almost completely filled with 
granulation tissue. This was removed with a curette, the cavity 
packed with iodoform gauze, and the ala sutured. The curetted 
material contained an amorphous matter intermingled with sta- 
phylococci and almost a pure culture of the bacillus coli com- 
munis. There were no teeth or hairs to denote a dermoid cyst. 
The patient made a good recovery, and a year later the discharge 
of pus from the nose had entirely ceased. 

CAsE 3.—A six-year-old boy gave the history of having had 
scarlet fever when four years old, during the course of which he 
temporarily lost his voice and became deaf. He made an appar- 
ently complete recovery in fourteen weeks. Some time later the 
parents of the child noticed a discharge of pus from near the 
inner canthus on both sides. The summit of the nose became 
broadened and the eyes apparently moved farther apart. The 
boy had suffered frequently from headache. In May, ’97, when he 
applied at the clinic for treatment, he presented a broad flat nose, 
the distance between the inner canthi of the eyes measuring 
4.5cm. About $cm from the inner canthus of both sides, a 
fistulous opening was discharging a thick yellowish-green pus. 
A discharge of a similar character was coming abundantly from 
both sides of the nose. The soft parts over the root of the nose 
were so swollen that the outline of the nose was lost. 

The patient was operated upon by Professor Eiselsberg. An 
elliptical incision was made across the root of the nose and the 
flap turned down. The nasal bones were severed at the root 
of the nose and a mass of cheesy material as large as a hen’s egg 
exposed, which occupied the entire upper portion of the nasal 
fosse. It had the color and consistence of white clay and a 
most disagreeable sweetish odor. It was readily removed with 
a scoop and the remaining fragments curetted. The cavity was 
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tamponed with gauze, the ends of which were left protruding 
from the nostrils. The bones were wired and the soft parts 
sutured. 

The removed mass was made up largely of membranous necrotic 
fragments. Microscopic examination of prepared sections showed 
that it was made up principally of necrotic tissue, portions of 
which were infiltrated with lime salts. In parts the tissue ap- 
peared to be made up of cross-sections of acini of glands in the 
beginning of degeneration. This case also made a good recovery, 
and five years after the operation was still in a good condition. 


The pronounced feature common to all of these cases 
was the extensive formation of foul cheesy material in the 
nose, which was easily removed with a dull curette. In 
the first case, there was a history of fever beginning eight 
weeks before the operation, and which was accompanied by 
swelling at the root of the nose. There were subsequent 
spontaneous rupture and the formation of fistula, from 
which several pieces of bone were removed. There was 
also a purulent discharge from the nose. The second case 
apparently began, eight months before the operation, with 
a severe toothache. This was soon followed by swelling 
of the face and eyelids and subsequent rupture, with the 
discharge of a large quantity of pus and the establishment 
of a fistulous canal. Several pieces of necrosed bone were 
afterwards discharged from the fistula. This case was also 
characterized by a free discharge of pus from the nose. In 
the third case, two fistulous tracts developed spontaneously 
three months after an attack of scarlet fever. The case was 
not presented for treatment until two years after the begin- 
ning of the trouble. None of the cases gave a history of 
syphilis or tuberculosis. The fistulz in the first case de- 
veloped at the base of the upper lid and just below the 
inner canthus, and were accompanied by swelling in the left 
side of the nose, extending from near the external meatus 
backward to the naso-pharynx. In the second, the swell- 
ing appeared at the root of the nose and developed into an 
abscess at the outer side of the root of the nose. Partial 
necrosis of the bones of the nose had taken place at that 
point, and the entire lateral wall of the antrum of Highmore 
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had necrosed. Fistulous openings were found at the jin- 
ferior edge of the orbit. The implicated side of the nose 
was occluded by an accumulation of cheesy material. In 
the third case, the fistula had formed at the root of the 
nose and communicated with the enlarged upper nasal 
meatus, which was filled with cheesy material. 

The nature of the material removed from the first two 
cases differed somewhat from that in the third case. In the 
first and second case there was an amorphous material, the 
second case having in addition a large number of bacteria, 
among them almost a pure culture of the bacillus coli com- 
munis. In the third case, the mass removed from the nose 
contained connective-tissue cells, many of them broken 
down and in parts making the impression as though acini 
of glands had been cut across. Between the cells quantities 
of calcium salts had been deposited. 

In the first of these cases, the history of a sudden onset, 
with chills and fever, inflammatory swelling, the formation 
of an abscess, and the desquamation of spicule of bone 
after incision of the abscess, would indicate that the root of 
the nose was the seat of an osteo-myelitis, although this 
would not account for the large encapsulated mass of de- 
tritus in the nasal fossz2. This seemed rather to come from 
one of the accessory cavities of the nose, most likely either 
the ethmoidal cells or from the pneumatic cells of the 
superior turbinated bone. It had encroached upon the 
bony wall separating the nose from the orbit and formed 
an orbital abscess. It had also brought about a disten- 
sion of the nasal fosse2 with considerable stretching of the 
nasal mucous membrane. The stretched mucous mem- 
brane encased the cheesy mass and accounted for the ex- 
tension of the tumor into the naso-pharynx. The retained 
mass had probably undergone degeneration, as a result of 
secondary infection from the mouth and naso-pharynx, and 
had been transformed into a thick cheesy material. The 
distension of the ethmoidal cells with pus depends largely 
upon the resistance of the periosteum. It is distended by 
pressure, causes absorption of the bony septa between the 
cells, forming one large sac as it were. 
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This case could have been mistaken for abscess of the 
lachrymal sac. However, the lachrymal apparatus was in 
good condition, and there was no history to indicate an ob- 
structed tear duct. Dermoid, cholesteatoma, and syphilitic 
affections could also simulate our case, but there were no 
other features present to indicate any of these conditions. 

In the second case, the necrotic process had been so 
extensive that it would be impossible to form any con- 
clusion as to its primary seat or exact nature. As in the 
first case, there were swelling, abscess formation, rupture, and 
the formation of fistula. There was also nasal obstruction. 
In this case, the fistula near the inner canthus also led 
through the necrosed external wall of the nose into a large 
cavity filled with a mass resembling a cholesteatoma. The 
antrum of Highmore, whose median wall was necrosed, 
contained only granulation tissue. The masses in the naso- 
pharynx and at the base of the skull were most likely 
adenoid vegetations. The presence of the bacillus coli 
communis, almost in pure culture, in the necrotic mass was 
an interesting feature of this case and would indicate infec- 
tion from the buccal cavity. 

Our third case was of especial interest, because the mass 
found in the abscess cavity contained broken-down tissue 
cells, some of which were arranged in lamella and in other 
parts so as to resemble gland ducts. Developing so soon 
after an attack of scarlet fever, supports the view that the 
masses were the result of secondary infection. In position, 
the formation in this case corresponded to the location of 
the ethmoidal cells, and it is not improbable that the cells, 
infected from the naso-pharynx, became the seat of the 
abscess formation. 

It is reasonable to believe that the process in the eth- 
moidal cells was similar to the breaking down of the cell 
walls and the coalescence of numerous small cells in the 
formation of one large cavity as we see it in the mastoid 
bone. The broken-down soft tissue found in our case 
evidently had its origin in the mucous membrane lining the 
cells. ; 

The diagnosis of cases like those reported is based upon 
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the discharge of putrid pus from the nose and the forma- 
tion of fistula: externally, especially near the inner canthus. 
In some of the cases the cheesy masses in the nasal fossx 
can be recognized by rhinoscopic examination. 


The first object of their treatment should be to incise 
them from within, through the nose. If this is not pos- 
sible, external operation will have to be resorted to. With 
the fistulz as a guide, the necrosed bone should be removed 
and the cavity cleansed and well drained. 

It might be of interest to cite from literature several of 
the most typical cases similar to the three reported. 

Avellis ' observed three cases of empyema of the antrum 
of Highmore in which a fetid cheesy material had formed 
in the nose. They were all cured by irrigation through the 
alveolus with a boric-acid solution. 

Escat* published one case very similar to these, in which 
a cure was effected by treatment through the nose. 

A case seen by Bride * developed with symptoms similar 
to those in one of ourcases. The left side of the face and 
nose swelled, pus discharged from the nose, and the patient 
suffered with pain in the head. Examination revealed red- 
dish masses in the left nasal fosse, and their removal ex- 
posed a grayish-yellow putrid cheesy mass. This was made 
up microscopically of broken-down tissue cells, pus corpus- 
cles, and numerous bacteria of different species. 

Three cases were recorded by Killian.‘ In one of these, 
the antrum of Highmore was filled with a granular white 
material devoid of all odor. It was made up largely of 
fatty crystals arranged in bundles. In the other two cases, 
the material was cheesy and rather tenacious. They were 
all cured by simple irrigation. 

A very interesting case was reported by Bournonville° 
which began with severe pains in the entire right side of 
the face, accompanied by lachrymation and obstruction of 
the right nasal passage. Abscesses developed, which after 





1 Avellis, Arch. f. Laryngologie u. Rhinologic, Bd. x., Heft 2. 
2 Arch. méd. de Toulon, No. 4, Feb., 1896. 

3 Intern, Centralblatt f. Laryngologie, xi., p. 880. 

*Heymann’s Handbuch der Laryng. u. Rhinolog., iii., p. 1013. 
> Centralblatt f. Chirurgie, 1885, p. 262. 
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incision left fistulae close to the right inner canthus and at 
the upper and inner border of the left orbit. During the 
examination of the right side of the nose with a finger 
inserted in the nostril, the patient, during efforts at retch- 
ing, discharged through the mouth several masses of a foul 
grayish material resembling putty. The largest piece was 
the size of a walnut. The inferior turbinate was almost 
totally destroyed, and the meatus communicated with the 
antrum by an opening large enough to admit a finger. The 
antrum contained similar material to that discharged. 
After this was all removed by irrigation the right fistula 
closed spontaneously. The left one, which led to the 
frontal sinus, did not heal until the fistula was enlarged and 
the sinus curetted and irrigated. 

This case, as well as our cases, gives evidence of the de- 
structive nature of the caseous formation in the sinuses. 
They also show that the process can be cured by thorough 
cleansing and drainage. 





TWO CASES OF ANEURISM OF THE ARTERIA 
CAROTIS CEREBRI. 


By Dr. A. V. ZUR-MUHLEN or Rica. 


Translated by Dr. MILTON J. BALLIN, New York. 


NEURISM of the large cerebral vessels does not seem 
A to be as rare a disease as one would perhaps be 
inclined to suppose judging from the publications on this 
subject, the number of which have, however, been increasing 
during the last few years. They are in fact, according to 
E. von Hofmann,’ a rather common occurrence in those 
individuals who have died suddenly and where an official 
autopsy was performed. The reason why they are relatively 
seldom diagnosed is undoubtedly due to the fact that a num- 
ber of intracranial aneurisms do not give rise to any, or only 
slight, disturbances during the life of the individual, while in 
other cases the combination of symptoms is so complex and 
ambiguous that the thought of an aneurism is not awakened 
in the mind of the attending physician. Inasmuch as cere- 
bral aneurisms can bring about a change in the organ of 
hearing to a varying degree, and indeed as these disturb- 
ances are sometimes the only symptoms of the disease, it 
may perhaps not be such a rare occurrence for the otologist 
to have occasion to treat, amongst his patients, a case of 
this nature. The two following cases may therefore be of 
interest. ‘ 

Mrs. A. H., fifty-seven years of age, came to my office on 


October 9, 1902, complaining of tinnitus in the right ear, which 
had existed since the summer. It manifested itself suddenly one 





1 Ueber Aneurysmen der Basilararterien und deren Ruptur als Ursache des 
plétzlichen Todes. Wiener klin, Wochenschr., 1894, No. 44. 
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evening and continued unabated, in varying intensity, since that 
time. ‘The history further showed that on January 5, 1902, the 
patient slipped on the street and fell heavily upon the right 
side of her head ; for nearly an hour after the fall she was totally 
unconscious, and vomited profusely during the entire day. No 
blood had been discharged from the mouth, nose, or ears after her 
fall, still her sense of smell was lost on one side, which is now 
again completely restored. ‘The hearing was not impaired and no 
other symptoms presented themselves ; no headache, no convul- 
sions, and no disturbances of vision. The woman feels perfectly 
healthy with the exception of the slight tinnitus. On the whole, 
she is not troubled much by the ringing in her ears and thinks 
that it is getting gradually better instead of worse. At the same 
time, however, she noticed that when gently inclining the head to 
the right, and pressing upon the side of the neck, the noise be- 
came less and could often be entirely suppressed. 

The patient has been married forty years and aborted very 
frequently. Of her two daughters who are still living, the younger, 
about twenty-five years of age, has been frequently treated for 
marked symptoms of hereditary syphilis. ‘The examination gave : 

Ears: #.—The hearing is normal in accordance with her age. 
Weber, the same on both sides. Rinne +. Tuning-fork tests: 
normal. Z.—No pathological condition could be found. 

Eyes: Acuity and field of vision normal ; the edges of the disc 
sharply defined ; venous pulsation normal ; no arterial pulsation ; 
no pulsation of the eyeball ; no exophthalmus. 

Nose and nasopharynx normal. No stasis present in the orbital 
veins. 

The cranial nerves do not show the least pathological change ; 
there are no motor or sensory disturbances. 

Reflexes normal. 

Psychic condition normal. 


With the stethoscope a loud systolic murmur of uniform 
intensity could be heard over the entire head ; if the common 
carotid artery was compressed on the right side, the murmur 
was decidedly weaker, but did not disappear completely ; it 
sounded as if it became more distant. 

The question is, then, in what part of the carotis cerebralis 
or its branches is the aneurism located? Unfortunately 
there are no characteristic symptoms pointing to a local 
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diagnosis, and the field of conjecture can be limited only by 
exclusion. 

It may be stated at the beginning that, inasmuch as the 
noise is only diminished on digital compression, and does 
not disappear entirely, there must be a blood supply from 
some other source, which can be brought about only by the 
posterior communicating artery. Ananeurism of the carotid 
artery breaking into the cavernous sinus can therefore be 
excluded, as there must then have been a rupture, of which, 
however, there are absolutely no symptoms. 

The anterior cerebral and middle cerebral arteries (art. 
fosse Sylvii) are therefore the only blood-vessels of the 
larger branches which are of importance. In the case of an 
affection of the former vessel, the optic and olfactory nerves 
may become involved in the process and psychic disturb. 
ances are frequently present (Lebert, Oppenheim). Such 
disturbances were not observed; the patient shows no 
changes at all in her former psychic condition, so that it is 
improbable that there is an aneurism of this branch in spite 
of the fact that there was a temporary involvement of the 
olfactory nerve. Aneurisms of the middle cerebral artery 
can run their course without giving rise to any symptoms: 
still symptoms of irritation and paralysis are often reported. 
According to Lebert,’ epileptic attacks in cases of cerebral 
aneurisms are supposed to be characteristic for the seat of 
the lesion in the fissure of Sylvius. In the case before us, 
there were neither epileptic seizures nor psychic disturb- 
ances; it must, however, be acknowledged that these may 
yet present themselves. 

It seems therefore most plausible to consider the anosmia, 
although only of a temporary nature, a symptom, due to 
the relation between the aneurism and the olfactory bulb, 
thereby locating the aneurism at the point at which the 
carotid artery branches off into the anterior and middle cere- 
bral arteries (arteria fosse Sylvii). Irrespective of the fact 
that, according to Hofmann, aneurisms are preferably situ- 
ated at the bifurcations of vessels, the absence of other 
symptoms would substantiate this opinion. 





1 Ueber die Aneurysmen der Hirnarterien. Berl. 4lin, Wochenschr., 1366. 
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An aneurism of the anterior communicating artery hardly 
comes into question, as a disturbance in the bruit would 
hardly be expected from compression of the carotid artery. 

It may be briefly stated that a systolic murmur can also 
be produced by pressure of tumors upon _ blood-vessels. 
This is not to be thought of in the case before us, as a rapid 
change for the worse would have been observed in the 
general condition of the patient owing to the growth of the 
tumor, and besides there was no evidence of a choked disc. 

We should be fully justified in regarding the fall which 
the patient had in January as the causal factor in producing 
the aneurism, although six months elapsed between the 
time of this fall and the appearance of the subjective noises. 
Nevertheless, as already mentioned above, aneurisms may 
exist fora variable length of time without giving rise to any 
symptoms. On the other hand, the possibility cannot be 
positively excluded that the affection owed its origin to the 
specific degeneration of the blood-vessels, regardless of the 
fall. ‘The diagnosis of this case from a practical standpoint 
is not influenced in any way by this deliberation. The 
treatment is the same in every case, and must be carried out 
in such a way that a fatal rupture is prevented by properly 
regulating the mode of living of the patient. It must be 
acknowledged that there may be a spontaneous recovery, 
which seems to be in progress in this case, as the patient 
says that the tinnitus has become weaker instead of more 
marked. 


During last December, a Miss v. G., aged twenty-four 
years, was sent to me by Dr. Siegmund, with the diagnosis 
of “cerebral aneurism.”” The seat of the aneurism could be 
determined with certainty by the examination of the eyes 
(Dr. von Kriidener), and the diagnosis was made of “rup- 
ture of an aneurism of the carotid artery into the right 
cavernous sinus.” The auditory disturbances consisted in 
diminished hearing on the right side, which was associated 
with a beating and knocking in the right ear and correspond- 
ing side of the head. Miss v. G. wrote out the history of her 
case herself, at my request, and I have given it here unabridged. 
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When I was two years old I struck my forehead against the 
sharp edge of a marble table, which left a permanent scar on the 
right side directly over the eye. Fourteen years ago, being then 
ten years of age, we spent the summer at Veules not far from 
Dieppe, where I took cold sea baths; during this summer my 
headaches began. The attack would commence witha glimmering 
before my left eye, whereupon the pain set in above my right eye 
and usually lasted one to two hours. I usually fell asleep and 
when I awoke the pain had disappeared. In the first few years 
the pain usually came on once in fourteen days, and asa rule in 
the morning after awakening. If the headache did not appear in 
the morning after awakening, I was generally free for that day, 
and often for the following day also. Later, however, there were 
weeks and even months during which I had continuous headache, 
which came on during the day or night. At the same time my 
head was always glowing hot while my feet were ice-cold. It 
often appeared to me as though there was a haze before my eyes, 
even if I had no pains ; still, during the time that these headaches 
were present, this haze was always before my eyes. Shortly after 
the pains appeared, I began to complain of a general dazed condi- 
tion, so that I avoided walking, bathing, or riding alone. I could 
naturally not explain this state of affairs, and must confess I be- 
came frightened. ‘This dazed condition never lasted more than 
half an hour, still it seemed very much longer to me after awak- 
ening from this dormant state. Inasmuch as the anemia was 
regarded by the physicians as the main cause of my headaches, I 
was compelled to take a large amount of iron and strengthening 
medicaments, which naturally had no effect upon my headaches. 
As menstruation had not yet begun with my seventeenth year, the 
cause of my ailment was finally attributed to this fact. Still .the 
doctors could not agree on this point, since one thought that my 
abdomen was undeveloped like a seven-year-old child, while the 
other affirmed that I was normally developed, but could not, how- 
ever, explain the cause of my amenorrhea. I was then treated 
without result for three years, in Nice, by a doctor (not a gynecol- 
ogist) who administered foot-baths, hypodermic injections, and 
warm compresses upon the abdomen. ‘Two winters ago my men- 
struations appeared, which, however, are very scant and quite irreg- 
ular (every two, three, or four months). Of late I feel, in ad- 
dition to the headaches (even if not present), a marked buzzing 
and a dull knocking behind the right ear, which sensations extend 
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into the region of the neck. When I ascend I experience a 
marked dyspnoea, and I have the sensation as if I were suffo- 
cating. I should still like to mention that after having written 
about a page, my right arm feels as though it were constricted at 
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the elbow. 


In addition to the above statement of the patient, it may 
only be necessary to add that she had pneumonia in her 
tenth year, whooping-cough in her twelfth, and measles in 
her sixteenth year. She is also inclined to give her fall 
against the edge of the marble table as the cause of her 
illness. While I could not obtain direct, trustworthy state- 
ments from the relatives, the mother states that the affec- 
tion developed gradually and that she could not name a 
fixed year in which it began. She remembered only one 
unusual event. When four years old her daughter fell down 
unconscious without any apparent cause, and remained so 
for three hours, having, however, had no convulsions. She 
thinks that probably this was the beginning of her daugh- 
ter's illness. The friend and former teacher of the patient, 
Miss K., declares emphatically that for at least ten years all 
the present symptoms, especially the exophthalmos and the 
dilatation of the veins around the eyes, had been well 
marked. This last statement was corroborated and proved 
by the ophthalmoscopic conditions which were taken else- 
where on the 29th of April, 1896, and where it was found 
that the disturbance of vision was almost the same as that 
reported by Dr. von Kriidener. 

The examination revealed : 

A delicately built, medium-sized young woman with al- 
most normal bodily development. The mucous membranes 
are as awhole normal; there is at least no marked anemia or 
livid discoloration. The very pronounced bilateral exoph- 
thalmos, and the very marked appearance of the veins on 
both temporal regions, are the remarkable features. The tor- 
tuous veins rising above the level of the surrounding parts 
gradually grow thinner as they run backwards from the 
outer angles of the eyes, and gradually disappear in the 
border of the hair line. At the first glance, the dilated 
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veins at the inner angle of the eye are not so plainly visible. 
Between the upper and outer border of the orbit and the 
eyeball, a soft mass sometimes protrudes, which consists 
evidently of dilated orbital veins. 

Upon both sides of the occiput, at the place of exit of 
the mastoid vein, one is able to feel, by placing the flat 
hand upon the head, a marked fremitus, which is widely dif- 
fused backwards, upwards, and downwards, while the scalp 
seems softer than when in the normal state. By means 
of the stethoscope one can hear a loud systolic murmur over 
the entire head, but more marked on the right side. Upon 
digital compression of the right common carotid artery, the 
murmur became somewhat less, but did not cease entirely, 
while the palpable fremitus at the right side of the occiput 
became extinct, continuing, however, unchanged on the left 
side. If the left carotid artery is compressed at the same 
time, the murmur and fremitus disappear completely. The 
intensely pulsating carotid arteries are very pronounced on 
both sides of the neck, but more on the right than on the 
left. They feel like firm elastic cords upon palpation, but 
are readily compressible. 

The lungs are in a normal condition; the apex of the 
heart is displaced downwards and outwards; the gastro-in- 
testinal tract and the kidneys are also normal. 

Vaginal examination (Dr. von Knorre): No anomaly of 
the genital organs which could be attributed as the cause 
for the amenorrhea; this irregular menstruation is no doubt 
due to the patient’s former markedly reduced general 
condition. 

Ophthalmoscopic examination (Dr. von Kriidener): Both 
eyeballs protrude; the tarso-orbital folds have disappeared ; 
the capillaries of the upper lid are markedly congested, and 
the frontal and lachrymal veins are very tortuous and dilated. 
The movements of the eyes are however free and prompt; 
Graefe’s and Stellwag’s symptoms are not present. The 
protruding eyeball can be pushed back into the orbit, but 
returns to its original position as soon as the pressure is 
relieved. The finger which is placed upon the eye feels a 
very weak fremitus, which is also audible by means of the 
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stethoscope. The functional examination revealed normal 
vision on both sides and a left homonymous hemianopsia, 
which, however, was not complete, inasmuch as at the point 
of fixation the limit of vision extended ten degrees beyond 
the hemianopic field. Otherwise the hemianopia of each 
eye is sharply defined. In addition there is a marked 
hemianopic reaction of the pupils. The optic nerve on the 
right side is pale in the temporal, while on the left side it 
shows degeneration in the nasal part. The veins are quite 
congested, but show no pulsation. The arteries are perhaps 
somewhat more constricted than under normal conditions. 
We have therefore a bilateral, pulsating exophthalmos, a 
left hemianopsia, an atrophy of the corresponding halves of 
both optic nerves, and a hemianopic reaction of the pupils. 
If the pulsating exophthalmos and the other symptoms — 
the fremitus of the right carotid artery and murmur in the 
head — lead us to the diagnosis of aneurism or rupture of 
the right carotid into the cavernous sinus, the diagnosis is 
still further substantiated by the hemianopsia, the corre- 
sponding optic atrophy and the reaction of the pupils show- 
ing that there must be an interruption in the conduction 
below that place at which the fibres branch off to the oculo- 
motor nucleus—namely, in the tract itself. The seat of the 
aneurism or of the rupture of the right carotid artery into 
the cavernous sinus is therefore at the corresponding optic 
tract, or the dilatation of the sinus, from the affection in 
question, has injured the tract to such a degree that its 
conducting power has been entirely cut off. 

Otoscopic examination: The membrana tympani is abso- 
lutely normal, showing no retraction or cloudiness. Exam. 
ination of the nose and naso-pharynx also reveals nothing 
pathological. In reference to the power of smell, the 
patient states that she smells everything, although her sense 
of smell cannot be considered very acute. 

Tests of hearing: Whispered speech; vowel u, I metre ; 
numbers and words with sibilants, about 2 metres. 

Weber, the same on both sides. Rinne positive. 

Tuning-fork tests: The lower the tone of the fork, the 
worse the perception. C is heard only when the fork is 
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struck very hard, while c' is heard somewhat better; when 
using c5 a decided improvement in the hearing is observed, 
and c* seems to be perceived equally well on both sides. 

This observation could be proved with the piano. The 
entire scale was tested by means of a pianino provided with 
an excellent mute; the lower one descended, the worse the 
hearing. There were no gaps in the scale. The left ear is 
normal in all respects. 


The patient complains of a subjective tinnitus in the right ear 
and of a severe beating and knocking, which radiate toward the 
occipital region. ‘These become especially marked and annoying 
during bodily exertion and excitement. 

We must still mention a very slight sensory disturbance, in 
those parts supplied by the first branch of the right trigeminus. 


The affection is of interest for several reasons; in the first 
place, on account of its long duration, inasmuch as it has 
with great probability existed since earliest childhood, cer- 
tainly for ten years at least. Whether there are cases 
reported in literature which are of similar duration I cannot 


positively state, as it was impossible for me to go through 
the entire literature on the subject. No case is reported in 
Sattler’s paper ' (only goes to 1880), and I could not obtain 
Keller’s article * (goes up to 1898). A rupture of the carotid 
artery in childhood has been observed. Nissen showed at 
the twentieth congress of the Deutsche Gesellschaft fiir 
Chirurgie, 1891, a boy, four and a half years of age, who pre- 
sented the typical symptoms of a rupture of the carotid 
artery into the cavernous sinus, which had been brought 
about by an injury with a garden rake over the left eye, and 
who was cured by ligation of the carotid artery. 

Hofmann found that up to the fifteenth year of age the 
percentage of aneurisms of the arteries at the base of the 
brain was 1.8%. According to him, the predisposing cause 
lay in the thinness of the walls of those vessels and in the 





1 Sattler ,‘*‘ Pulsirenden Exophthalmos und Basedow’sche Krankheit,” Gvrae/e- 
Saemisch. Handbuch der Augenhetlkunde, 1880. 

? Keller, Bidrag til leeren om der pulsirenden Exophthalmos. Kopenhagen, 
1808. 
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under development of the muscular and elastic elements, 
which facts are especially favorable in bringing about 
ectases. 

Aside from injury to the head associated with fracture of 
the base of the skull, in which the carotid artery can be 
lacerated or severed by sharp spicules of bone, Sattler shows 
the possibility that this vessel can be slightly damaged with- 
out a disturbance in the continuity of the bone, merely by 
severe concussion alone; and that at first there is only a 
tear in the inner layers, which develops into a complete 
rupture. At all events, Sattler assumes that advanced age 
or a predisposition to a diseased condition of the arteries is 
an important factor in producing this affection. Although 
this latter condition is not present in our case, still I do not 
wish to leave it pass unmentioned, as other symptoms of 
fracture at the base of the skull are also lacking. 

Analogous cases have been reported, showing the slow and 
latent development of the specific symptoms of rupture. 
Morton (cited by Sattler) reported a patient in whom, about 
one year after trauma, a swelling appeared above the eye, 
which was easily compressible and which grew slowly in the 
following two years, but increased rapidly in size in the third 
year. In another case (Hart, seven-year-old boy, cited by 
Sattler, p. 798), a protrusion of the eye did not become 
noticeable until four years after the injury ; headaches and a 
buzzing in the head had existed a long time previous. 

It may therefore be assumed that the case before us is 
taking a similar course, and that all the more because other 
etiological factors do not point towards any other special 
direction. The formation of an aneurism is also observed in 
young individuals in consequence of parasitic and embolic 
processes (Pel)' following infectious diseases; still the 
patient states that she never was sick before the appearance 
of her headaches and disturbances of vision in her tenth year, 
which nevertheless point towards the aneurism. She had 
her pneumonia about nine months later (in the spring of 1889). 
The displacement of the apex of her heart downwards 





Pel, ‘‘Zur Kenntniss der embolischen Aneurysmata.” Zettschr. f. klin, 
Med., xii., 1887. 
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and outwards can be regarded only as a sign of a muscular 
hypertrophy in consequence of increased activity, while the 
slight systolic murmur is of a congenital nature. It can- 
not be determined with certainty what connection there 
exists between the fall which the patient had in her fourth 
year, and which was associated with unconsciousness for 
three hours, and the present affection. It must, however, be 
acknowledged that there is a possibility that this fall signal- 
ized the time of rupture, and that all other symptoms only 
developed much later. 

The case before us is furthermore interesting on account 
of a bilateral development of all the symptoms. Sattler 
found only four cases up to 1880. Several were reported 
later on’; they are nevertheless very rare; although in 
elderly persons certain anatomical changes (see Sattler, p. 
907) can be regarded as the cause of this affection, there is 
hardly anything of this nature to be assumed in this case. 
That the petrosal sinuses are not too narrow is shown by 
the marked development and the palpable fremitus of the 
external veins of the occiput. It is more probable that dur- 
ing the development of the child’s skull all the venous 
channels had become dilated, especially also the circular 
sinus, through which a free communication had been estab- 
lished with the veins of the other side. 

In consequence of this dilatation of the venous channels, 
there was, on the whole, no increase in intracranial pressure. 
It is natural that the’ disturbed circulation, the marked 
fremitus of the venous blood, and the pulsation caused sub- 
jective sensations, still compensation was well established. 
However, the affection approached very closely to a patho- 
logical condition, and the increased heart action, which was 
brought on by psychical exertion, was sufficient to produce 
symptoms of cerebral pressure in the form of an obstructed 
circulation (dysdiamorrhysis of Kocher), in addition to 
symptoms of meningeal irritation: headache, pain in the 
limbs, restlessness, tinnitus, general excitement, disturbances 
of the mind, etc. The horizontal position seemed to have 





1 Reif, ‘‘ Ein Fall von doppelseitigem pulsirenden Exophthalmos,” Be?/r. =. 
Augenheilk., 1899. 
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some effect, for when the patient lay down she immediately 
fell asleep, and often, as those around her thought, with 
open eyes. Her sleep was unusually sound and deep, and 
she had in addition a certain inclination to sleep a great 
deal. 

The disturbances of hearing, which were in the form of 
subjective sensations of sound, were due partly to the direct 
transmission of the whirl and rushing noises to the ear, 
partly to their cerebral nature owing to a disturbed nutrition 
or cerebral pressure, and finally to a reflex action brought 
about by the irritation of other nerves (trigeminus, facial). 
As would be expected, these phenomena disappeared after 
ligation of the common carotid artery. 

The hardness of hearing can hardly be attributed to a 
lesion of the internal ear in consequence of a hemorrhage 
following the injury, but probably to the venous hyperemia 
of the internal ear. Inasmuch as the hardness of hearing 
has lasted so many years, anatomical changes in the form of 
connective-tissue hypertrophies have no doubt also devel- 
oped, which can no longer recede. A complete restoration 
of the hearing was therefore no longer expected and did not, 
in fact, take place. As recommended by many (Sattler, I. c., 
Siegrist)’ I first had methodic compression of the carotid 
carried out (4 to 5 times daily for 5 minutes for a period of 16 
days), before resorting to operative measures. This manipu- 
lation is by no means to be undervalued as a preliminary 
procedure. The collateral circulation in the brain is readily 
adjusted and it becomes possible by this means to avoid un- 
pleasant and unexpected accidents, which could arise in con- 
sequence of the sudden cerebral anemia. The patient stood 
the compression well, but only at the beginning there was 
slight dizziness associated with a benumbing and paresthe- 
sia (fornication) of the hands and arms; these however all 
disappeared later. A deep and slower respiration was some- 
times noticed, a sign of increased cerebral pressure, showing 
that the veins were compressed simultaneously with the 
arteries. 





Die Gefahren der Ligatur der grossen Halsgefasse fiir das Auge und das 
Leben der Menschen. 47c¢%. f. Ophthalmologic, vol. 1., 1g00. 
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Operation performed January 6, 1903. 

Under local anesthesia, I exposed the common carotid 
artery and tied it at the typical place (superior carotid tri- 
angle). As I was tying the ligature, the patient uttered 
several times “‘ My heart, my heart,” and then became quiet 
again. The operation was finished without any mishaps. 
An examination of the fundus of the eye, taken during the 
time of ligation, revealed nothing positive. 

The healing took a normal course, with the exception of 
occasional severe headaches and restlessness, which were 
mainly caused by the patient lying quietly upon her back. 
At the end of a week I removed the first sutures, and five 
days later the last sutures. 

The result of the ligation was already noticeable on the 
following day. The right eye receded considerably and the 
marked venous congestion in the temporal region appeared 
almost normal. The fremitus which was palpable in the 
right occipital region disappeared completely, while it still 
persisted on the left side, although decidedly reduced. The 
murmur which was audible over the entire head by means 
of the stethoscope was still perceptible, but to a less degree. 
The left eye also gradually receded, so that there is only a 
very slight exophthalmos at the present time. 

The general improvement was marked. The severe head- 
aches disappeared entirely; they came on for the last time 
on January 17th, and have not reappeared. The patient 
feels decidedly better. The beating in the head, which was 
formerly so severe and annoying, often remains away for a 
longer or shorter interval, but when it does come on it is 
much weaker than heretofore. The head feels free, and a 
dazed condition of the mind did not present itself. The 
sleep is no longer as sound as formerly and has a more 
normal character. In addition, the patient does not fall 
asleep immediately as formerly, but lies awake for some time 
in her bed. She is also awakened during the night by 
noises, which was formerly not the case. She has regained 
her bodily weight to a marked degree and her menstruations 
have appeared regularly and twice since the operation. 

I did not perform double ligation and section of the 
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carotid, as is sometimes practised in recent times in order to 
prevent a relapse. I am convinced that if the ligature is 
tied firmly enough the lumen of the canal will not be re-es- 
tablished. The operation of double ligation is no more 
difficult, and it depends more or less upon the choice of the 
operator which method he will select. It is of great prac- 
tical importance to know whether the unilateral ligation will 
bring about relief for a sufficient length of time, or not. For 
the time being it answers the purpose, although it does not 
completely alleviate all the symptoms. The patient is 
therefore prepared and willing to allow the ligation of the 
other carotid at some future time in case of need. 

The hearing is also somewhat improved, as was shown by 
an examination undertaken about two months after the 
operation; this may have been brought about by the disap- 
pearance or the diminution of the subjective noises, or by 
the removal of the cerebral congestion. The tuning-fork 
tests showed a decidedly better perception for deep tones, 
which was substantiated by means of the piano, while 
whispered speech was heard from four to five metres. 





ON THE PATHOLOGICAL ANATOMY OF DEAF. 
MUTISM.' 


By Dr. SCHWABACH, BERLIN. 


Translated by Dr. ARNOLD KNAPP, New York. 


HE specimens which I am about to show you belonged 
ih to a deaf-mute, thirty-five years of age, who died on 
February 4, 1896, of acute miliary tuberculosis. Owing to 
the poor condition of the patient, an examination of the 
ears could not be undertaken, and no examination of the 
hearing was made. It was not possible to determine whether 
there was any cause, either congenital or acquired, for the 


deaf-mutism. 

I obtained possession of the right temporal bone for 
microscopic examination. It was hardened in Mueller’s 
fluid, decalcified in 10 % nitric acid, hardened again in al- 
cohol, imbedded in celloidin, and cut in serial sections at 
right angles to the long axis of the petrous bone. The sec- 
tions were stained with hematoxylin-eosin and with the 
Weigert stain for medullated nerve fibres. 


The mucous membrane in the bony Eustachian tube was very 
much thickened and infiltrated with small round cells in the 
superficial parts and in the deeper parts in the neighborhood 
of the tympanum. In a number of places there were many 
round miliary tubercles with giant cells with but little caseation. 
The infiltrated mucous membrane in other regions presented 
giant cells without miliary formation. ‘The epithelium was well 
preserved, and, in the anterior parts of the tympanum and on 
the labyrinth wall, was thickened and infiltrated. Here, also, 





1 Read, with demonstrations, at a meeting of the Berlin Otological Society, 
November 12, IgoI. 
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isolated miliary tubercles with giant cells were found present 
in the mucous membrane. ‘Tubercle bacilli, however, were not 
recognized in any of the sections. 

Giant cells were found in the tympanic cells situated in the 
floor of the tympanum, where the mucous lining was found very 
much thickened. Partly caseated miliary tubercles with giant 
cells were also present in the thickened mucous membrane of the 
attic, and in the posterior pocket of Troeltsch, especially numer- 
ous in the niches of the oval and round windows, The niches 
contained connective-tissue strands. ‘The mucous membrane on 
the promontory was thickened and infiltrated, numerous small 
mucous crypts were present, with well preserved epithelium. The 
mucous layer of the drum membrane seemed to be least changed. 
The drum membrane showed a large defect in its lower half. ‘The 
cuticular layer of the drum was thickened and infiltrated. The 
epidermis continued along the margin of the perforation to the 
inner surface of the drum, traversing for a short space the mucous 
membrane. The mucous membrane covering the hammer and 
anvil was thickened and infiltrated with a number of isolated 
giant cells. The bone was superficially eroded in several places, 
as well on the hammer and incus as in the floor of the tympanum. 
The anvil presented a large defect. The lower part of the body 
and the upper part of the long process were missing. The 
branches of the stapes were embedded in thickened mucous 
membrane. ‘lhe stapes foot-plate was unchanged, the annular 
ligament and the stapedio-vestibular articulation were normal. 

At the beginning of the cochlea in the scala tympani there 
were three areas of new-formed bone, of which one passed di- . 
rectly upwards into the lamina spiralis ossea, extending inferiorly 
into the membrana tympani secundaria. Another and a smaller 
area was directly adjacent to this latter membrane, and the third, 
the one situated most laterally, passed directly into the spiral 
ligament of the scala tympani. The remaining free space of the 
scala tympani is filled with new-formed connective tissue. At the 
upper wall of the scala vestibuli, passing into the endostium, 
there was a bony area continuous inferiorly with new-formed 
connective tissue, which occupied the entire remaining open 
space. Another bony area was situated more medially above the 
upper surface of the lamina spiralis ossea. A space irregularly 
shaped, contiguous to the outer wall of the cisterna perilymphatica, 
was free from new-formed connective tissue. The spiral ligament 
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is thickened, infiltrated, and directly continuous with the above 
described new-formed connective tissue. The lamina spiralis 
ossea is everywhere distinctly to be seen. ‘There are no nerve 
fibres between its two lamelle. The lamina spiralis membranacea 
is absent. Reissner’s and Corti’s membranes, as well as Corti’s 
organ, cannot be recognized. More anteriorly the new formation of 
bone extends into the scala vestibuli, as well as into the scala tym- 
pani, especially in the latter, though there are places which are 
not ossified, and are filled in with new-formed connective tissue. 
The lamina spiralis ossea is present in the form of a broad, dark 
strand. Its two lamellz are converted into a single thick osseous 
band. The bone formation is so marked as to occupy the entire 
cochlear cavity. The separation into the scala tympani and scala 
vestibuli is impossible, as the lamina spiralis ossea is everywhere 
present. Other parts of the cochlea are not to be recognized. 
The limitation by the labyrinth capsule is seen from the presence 
of the new-formed bone, as the new-formed bone does not show 
the laminated structure more or less characteristic of the laby- 
rinth capsule, but contains a number of cavities filled with delicate 
connective tissue. 

The canalis ganglionaris of Rosenthal is present, though smaller 
than normal, and contains, in addition to new-formed connective 
tissue, a moderate number of ganglion cells, usually with indistinct 
nuclei, which are occasionally absent. 

Farther, in an upward direction, the bone formation again 
diminishes, beginning in the scala tympani and continuing in the 
scala vestibuli. The lamina spiralis ossea again shows its two 
lamellz, though nothing can be seen of the other parts of the 
membranous cochlea. In the beginning of the middle turn, 
traces of bone and connective-tissue new formation, are present 
in both scalas. The spiral ligament shows no pathological change. 
The lamina spiralis membranacea and the crista spiralis are very 
indistinct. Corti’s membrane and Corti’s organ are indistinct, 
while Reissner’s membrane is present. The latter membrane 
presents a convexity toward the modiolus, so that the cochlear 
duct is not triangular, as usual, but rounded and dilated. 

In the upper part of the middle turn and in the apical turn 
there is no connective tissue or bone formation. Corti’s organ is 
present, though only in the form of an undifferentiated accumu- 
lation of cells (post-mortal change). ‘The canalis ganglionaris is 
of normal size in this part, though it contains only a few ganglion 
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‘The space is not filled with new-formed connective tissue, 


cells. 


but appears empty. 

Nothing was seen of the acquzductus cochlee. Whether this 
was missing owing to obliteration by bone formation in its lumen, 
or whether it was not found because the sections in which it was 
present were lost, cannot be stated with certainty. The acque- 
ductus vestibuli is clearly to be seen, and shows no change. The 
other parts of the vestibulum and the semicircular canals show no 
anomalies, especially no formation of new connective tissue or of 
bone. Of the membranous parts of the vestibule, the macula 
acoustica sacculi was somewhat, while the macula acoustica utri- 
culi was perfectly, preserved. The membranous semicircular 
canals were also normal. The ampulla externa is the only one 
of the crista acoustice to be recognizable. The cochlear part 
of the auditory nerve in its course along the internal auditory 
meatus showed a number of well preserved nerve fibres, in be- 
tween which, especially in the region of the entrance into the 
meatus, there were a number of more or less broad areas which 
appear to be degenerated nerve fibres, according to the Weigert 
stain. In the nerve canals of the modiolus there were degener- 
ated as well as preserved nerve fibres. The nerve fibres between 
the two lamellae of the lamina spiralis ossea in the lower turn 
were either entirely absent or were very scant in the bony parts. 
[hey again reappear in the region of the middle and upper turns. 

The vestibular branch presented fewer degenerated and in gen- 
eral well preserved nerve-fibres. The ganglion cells of the intu- 
mescentia ganglioformis Scarpe appeared only slightly diminished 
in numbers, and were separated in places from one another by 
large connective-tissue fibres. In the terminal distributions of 
the vestibular branch there were no pathological changes to be 
seen. 

The facial nerve, the acoustic trunks and nuclei, were also 
found completely normal. 


The main changes found in this specimen, aside from the 
changes in the middle ear, were contained in the basal turn 
of the cochlea, namely, the bone and connective-tissue for- 
mation in this region. The greatest extent of the changes 
occurred in the middle part of the basal turn, where they 
obliterated the cavity, the peri- as well as the endo-lymphatic 
spaces, so that nothing was to be seen of the membranous 
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structures. The posterior part corresponding to the region 
of the round window was less affected as far as ossification 
was concerned. The open spaces were filled with new- 
formed connective tissue. 

Towards the anterior parts of the basal turn, the bony as 
well as the connective-tissue new formations diminished 
gradually, and were completely absent in the upper turn. 
Consequently in the latter parts the membranous structures 
were all well preserved, though Corti’s organ was somewhat 
imperfectly present, so that it cannot be said with certainty 
whether this is due to a pathological change or to a post- 
mortal degeneration. 

In regard to the changes in the auditory nerve and its 
terminal branches, we find these to be most marked in 
the parts corresponding to the basal turn, while they are 
diminutive or entirely absent in the region of the middle 
and superior turns. In the vestibule and the semicircular 
canals, the bony parts show no change, and the changes to 
be found in the membranous parts can either be regarded 
as pathological or post-mortal. The vestibular branch pre- 
sented a slight degeneration of the nerve-fibres. 

Nowhere was there anything to be seen of the aqueductus 
cochlee. It is uncertain whether this canal was actually 
absent or completely obliterated by new-formed bony tis- 
sue, though it is possible that something would have been 
recognized of this aqueduct in a few other sections which 
were inadvertently lost. Mygind, in his well-known paper 
on Deaf-mutism, states that very few autopsy reports men- 
tion pathological changes in the aqueductus cochlee, though 
unquestionably in a number of cases the aqueduct was 
closed by bony tissue when the cochlea was filled in with 
new-formed bone. In my specimens the pathological changes 
in the cochlea were found most marked in the beginning of 
the basal turn, just where the aqueduct leads off, and it 
seems probable that the inflammatory process, the otitis 
interna, which terminated with a formation of connective 
tissue and bone, first began in this part of the cochlea. It 
can further be assumed that the beginning of this otitis 
interna was an inflammation which extended along the 
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aqueeductus cochlee from the meningitis to the cochlea, a 
process which has frequently been observed in the course of 
cerebro-spinal meningitis. It is not impossible that such an 
otitis interna may have existed during fcetal life. The view 
of Voltolini that the pathological changes are due to a pri- 
mary otitis interna cannot be denied in our case, though the 
anatomical condition found present does not directly speak 
for it. In our case the absence of pathological changes, 
especially of bone formation in other spaces of the bony 
labyrinth, as has been found in the previously published re- 
ports of Politzer and Gradenigo, are if anything against the 
assumption of a primary internal otitis. 

The possibility of an extension of an inflammatory process 
from the tympanum to the labyrinth by way of the round 
window is not probable, owing to the absence of all patho- 
logical changes in the region of the oval window and in the 
vestibule. The changes found in the mucous membrane of 
the two niches of the windows were unquestionably due to 
the tubercular affection of the tympanic mucous membrane ; 
a process which was of recent date from the absence of 
ulcerative processes and extended necroses. The only large 
defect occurring on the body and on the process of the anvil 
was probably due to the old middle-ear suppuration. This 
same process was responsible for the partial defect of the 
drum as well as the epidermization of the mucous mem- 
brane surrounding the perforation of the drum. It is quite 
possible that the meningitis which was supposed to have 
produced the labyrinthitis was also the cause of this puru- 
lent otitis, a condition which has been previously described. 

The all-important process for the deaf-mutism in our case 
appears to be the new-formation of bone in the lower turn 
of the cochlea, and the loss of the nervous elements of the 
same, a condition which has been previously described by 
Politzer, Gradenigo, and Steinbruegge. It is striking that 
in most of the cases described as well as in mine, the chief 
situation of the disease was the lowest turn of the cochlea. 
According to Steinbruegge, in the cases in which the morbid 
agent extends from the internal meatus or along the aque- 
ductus cochlez, into the cochlea, this condition means the 
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gradual extension of the toxic agents along the nerves. of 
the modiolus, or along the endostium of the perilymphatic 
spaces. It might seem possible that the activity of the 
morbid process should occasionally exhaust itself in its jour. 
ney to the apex of the cochlea. This also explains that the 
structures of the endolymphatic spaces occasionally appear 
to be well preserved for a considerable length of time. In 
a very marked case a rapid transportation of the poison 
must take place in all of the labyrinth spaces. 

Finally a word as to the changes found in the middle ear. 
We have two distinct processes: one, the remains of an old 
purulent otitis, and, on the other hand, a recent process, a 
fresh tuberculosis of the tympanic mucous membrane. From 
the above description it will be seen that the tuberculous 
process invaded the superficial layers of the mucous mem- 
brane, the miliary tubercles showed but little caseation, and 
the ulceration on the surface of the bone was present only 
in the form of slight erosions. All of this points to the 
conclusion that we have to deal with a recent tuberculosis 
beginning in the last days of the patient, in connection with 
the general miliary tuberculosis found at autopsy. 





RECENT THEORIES ON SOUND CONDUCTION. 
By Dr. TREITEL, or BERLIN. 
Translated from the German Edition, XLI., 1902, 


By Dr. W. S. BRYANT, of New York. 


F late the ancient and revered theory of Helmholtz 
() has been questioned in many quarters. The criti- 
cisms, however, were either unnoticed or silenced without 
careful consideration, while some authors made elaborate 
investigations to sustain the old theory, or to establish it in 
a new form. The difficulty was that certain pathological 
changes of the ear could not be explained by Helmholtz’s 
theory of the function of the drum membrane and ossicular 
chain. Many cases have been observed in which serious 
interference with the mobility of the sound-conducting ap- 
paratus could be expected, but where hearing was but slightly 
or not at all affected. Excellent hearing may exist in cases 
of extreme opacity and calcification or retraction and flat- 
tening of the drum membrane, and what is still more im- 
portant, good hearing occurs in some cases of total loss of the 
drum membrane together with the ossicles. Furthermore, 
the theory does not explain how bone-conduction is length- 
ened for low forks in interference with the ossicular chain, 
or in its absence. Thus it is apparent that the doubt of 
these authors is not wholly unfounded, and it will be worth 
while for us to investigate their views and reasons. 

Long ago the physiological functions of the auricle were 
denied in man, but in animals its function was evident, for 
its mobility served to determine the direction of sound. 
Experience teaches that there is no difficulty in hearing after 
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the auricle has been lost through frostbite or other acci- 
dent. Some authors are of the opinion that sound vibrations 
are caught and reflected into the ear by the auricle, or, at 
least, a part of the waves, while the rest go direct to the 
drum membrane. Schneider early demonstrated that filling 
the concha with wax caused a reduction of hearing. Polit- 
zer (1) observed that dulness of hearing resulted when he 
covered the concha with a piece of stiff paper. On the 
other hand, the concha alone and not the other depressions 
of the auricle are of importance in sound conduction.  Polit- 
zer also mentions the well-known fact that in hardness of 
hearing, and even in normal hearing, pressing the auricle 
forward and increasing its surface with the hand caused 
an improvement in hearing. Furthermore, Politzer ascribes 
an importance to the tragus in reflecting the sound waves, 
because the sound waves reflected from the concha are pre- 
vented from escaping, and are directed into the meatus by 
this valve-like projection. Fromthe tragus the sound waves 
pass to the depression which lies immediately inside the 
entrance of the canal, and from there to the anterior lower 
meatal wall, whence they reach the obliquely-placed drum 
membrane. Owing to these reflections the sound waves 
should lose intensity, and it appears this is the fact. Zimmer- 
mann (2) found that a smooth cylindrical tube could inten- 
sify sound, but that the auditory canal, which was irregular 
in all dimensions, could not. The auditory canal serves also 
to warm the air and to protect the organ of hearing. He 
further believes that sound waves suffer a loss in intensity 
not only in the auditory meatus, but in passing the drum 
membrane and ossicles before they enter the cochlea. 
Before entering more into this author's theory, I propose to 
draw attention to several of the fundamental experiments 
and tests of Helmholtz and of other investigators which 
serve as proof for the aforementioned theory. Helmholtz (3), 
after study of the mechanism of the ossicles, came to the 
conclusion that the transmission of sound through the drum 
membrane and the chain of ossicles took place by progressive 
waves. In particular, he found the ossicles and the attach- 
ments of the malleus and the incus very well suited for a 
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quick transmission of sound waves. Johannes Miiller be- 
lieved that the chain of ossicles vibrated more like a 
columella or a stiff rod, or indeed, like a great molecule. 
Helmholtz has pointed out that the movements of the 
separate ossicles, produced by air pressure or by sound, 
could be registered by sensitive recording specimens. Polit- 
zer (4) had previously performed the same experiments and 
had come to the same conclusions. The excursions of the 
stapes in specimens appeared to be not more than 0O.Imm. 
Helmholtz showed that the foot-plate moved like a lever on 
account of its peculiar attachment in the fenestra ovalis, 
and at the same time like a piston. Lucae (5) observed the 
vibrations of the drum membrane and ossicles and their ex- 
cursions during bone conduction when the base of the 
tuning-fork was fastened in the opened mastoid process. 
The labyrinthine fluid is supposed to be set in motion by the 
piston-like movements of the stapes, and through the differ- 
ence of their amplitudes different-sized waves are produced, 
which set the fibres of the basilar membrane in motion. 
Moreover, Helmholtz attributed a sound-intensifying action 
to the drum membrane because of its curved fibres and its 
umbilicated centre. He supposed the drum membrane and 
the auditory meatus to act as a resonator. This was sup- 
ported by an experiment in which he used a glass cylinder 
with an opening covered with membrane and a small rod, giv- 
ing it the form of adrum membrane. The little rod was in 
contact with a violin string, which was fastened to a wooden 
bridge. On touching the string with a bow the membrane 
sounded loud. This extended over most of the scale, es- 
pecially the high notes. Helmholtz, therefore, attributed 
the special function to the drum membrane and the chain 
of ossicles of conducting sound waves to the labyrinth. 
These functions of the drum membrane and ossicles have 
been doubted by a number of observers in recent times. 
Beckmann was one of the first among these, and questioned 
whether the fibres of the membrane of Corti could be ex- 
cited by the impact of the stapes. The impact of the 
stapes on the scala vestibuli produces a progressive de- 
pression of the membrane of Reissner. These depressions 
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act on Corti’s arches before they touch the basilar membrane. 
This could only have a dampening effect. Beckmann (6) 
showed further that the drum membrane was weighted far 
too heavily by the ossicles, especially in pathological condi- 
tions, to conduct the most delicate waves. Schmiedekam 
demonstrated that the drum membrane could not respond 
to a tone of over four hundred and eighty vibrations; and 
Blake, in experiments with sound complications, found that 
the drum membrane does not respond and consonants were 
not to be recognized in the curves. All authors are agreed, 
including Bezold (7), that for high tones conduction through 
the ossicles is of little importance. The conduction through 
the drum membrane and the chain of ossicles is still ac- 
cepted for low notes. Beckmann thinks no such duality in 
the mode of conduction possible, and cites as proof of his 
opinion, the improved bone-conduction of low tones when 
the drum membrane and ossicles have been lost. He hopes 
to prove thereby that the conducting apparatus in the case 
of high tones is superfluous, and that the vibration of the 
so-called sound-conducting apparatus does not give the im- 
pression of sound. Beckmann sees only a dampening appa- 
ratus in the drum membrane and ossicles, for the movements 
of the very unstable labyrinthine fluid. Its equilibrium is 
preserved through both the fenestral membranes; in the 
case of the membrane of the round window by its elasticity, 
and in the oval window by the adjustment of the compli- 
cated governor composed of the drum membrane and 
ossicles. The regulating is aided by the muscles. Beck- 
mann does not accept the possibility of sound conduction 
through the round window. By fixation or absence of this 
regulating apparatus a sympathetic vibration of the deeper 
strings of the basilar membrane would be impossible, because 
they require the balance of labyrinthine fluid on account of 
their great amplitude. The better hearing through the bone 
is owing to the stronger impact which it gives to the laby- 
rinthine fluid. He believes that improvement in hearing 
with an artificial drum membrane is due to a weighting of 
the stapes. We will see that this explanation is not always 
admissible, as it is enough if the cotton pellet lies on the 
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promontory, where it can exercise no impeding function, 
but perhaps dampening the intensity of the sound. 
According to the researches of Beckmann, a further ex- 
planation is given by the dulness of hearing in patients 
with sclerosis. Through fixation of the stapes or of the 
whole chain, the dampening is lost and the undamped strings 
cannot perceive the separate notes; therefore, conversation 
with many people at the same time is especially difficult. 
The paracusis of Willis in this form of deafness is explained 
by the concussion of the body during a journey, or by the 
effect of loud noise on the labyrinth, which causes the sensi- 
bility of the labyrinthine fluid to be in some degree re-estab- 
lished. Asaconvincing proof of his theory, Beckmann cites 
the condition of the sound-conducting apparatus in many 
cases of acute unperforating otitis media. The drum mem- 
brane and malleus are fixed in the exudate. The stapes is 
not fixed but only weighted so that air-conduction is only 
slightly diminished while the bone-conduction is lengthened. 
Besides Beckmann’s there are several small papers by 
Zimmermann, which are collected and enlarged in a mono- 
graph on Die Mechanitk des Horens und thre Storungen. 
Zimmermann’s fundamental idea is the same as Beckmann’s 
in respect to the drum membrane and chain of ossicles acting 
as dampers, but not for the usual sound conduction but for 
that of unusual intensity. He assumes direct sound con- 
duction through the promontory wall for all tones, because 
bone is the best conductor. The equilibration of the laby- 
rinthine fluid is maintained normal only through the round 
window, which, on account of its structure, can only be 
displaced outward. He considers conduction of sound waves 
through the window as ruled out, because it is so com- 
pletely hidden in the niche of the round window. Favor- 
able to this view are cases of fixation of the stapes in which 
the hearing was still present and at autopsy the membrane 
of the round window was found mobile. Every sound wave 
which enters the labyrinth from the bone goes transversely 
through its contents and all the fibres which lie in its way, 
but only sets vibrating those which are equivalent to the 
vibrations contained in the body of the sound. Every 
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impact from the chain of ossicles on the labyrinthine fluid 
causes a diminution of sound. One of Gellé’s experiments 
is quoted in proof of this. On fastening the end of a tube 
connected with a rubber bag in the external meatus and 
setting the base of a low-toned tuning-fork on the air-bag, 
one hears the fork clearly; but on pressing the air in the 
bag with the base of the fork, the sound is diminished. 
This Zimmermann explains, by inward displacement of the 
foot-plate of the stapes. In this way restriction of the vibra- 
tion of the basilar membrane is brought about, particularly 
for the low tones with their great amplitude. The theory of 
Johannes Miiller, in contradiction, explains the dampening of 
the low tones by the extension of the fibres of the drum 
membrane. According to this author, the acoustic result of 
tightening the fibres of the drum-membrane must, according 
to mechanical principles, be that this membrane vibrates less 
and especially the response to slow vibrations must be in- 
terfered with. 

Zimmermann did not think that the experiments of 
Helmholtz and Politzer, in which they tested the movements 
of the separate ossicles for sympathetic vibrations with the 
note of an organ pipe, were conclusive, as the sounding body 
was attached hermetically to the auditory meatus, and it was 
only the increased pressure of air that affected the ossicles 
and drum membrane. 

He denies, on physiological and physical grounds, the 
capacity of the drum membrane and auricles to react to 
sound of great amplitude of vibration. The amplitude of 
most tones is so small that there is only a molecular vibra- 
tion of the drum membrane possible. Thechain, with its 
relaxed capsular ligaments and numerous attachments, re- 
quires a relatively large amount of molecular wave-lengths 
to overcome the resistance of the ligaments and to make 
tense the joints. The size of the wave-length has nothing 
to do with the intensity of the impulse, which every molecule 
produces, and the wave-length is only the expression for the 
space of time in which all molecules have completed their 
vibrations in a wave. The amount of amplitude cannot be 
determined from the wave-length. It is caused to a greater 
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degree by the intensity of the sound. It can decrease to noth- 
ing on greater distance from the sounding body. It depends, 
also, very much on the nature of the medium. Incorrectly 
the high tones are regarded as more intense than the low. 
In reality this is not the case, for the amplitude depends 
on the nature of the vibrating body and on the amount 
of the initial force. Hence these tones are heard at a 
greater distance than high tones, as shown in the approach 
of martial music. The vital force is greater with the low 
tones than with the high because of the greater mass, or, as 
in organ tones, because of the greater volume. Neverthe- 
less, according to the experiments of different physicists,— 
Tépler, Bolzmann, Rayleigh,—the amplitude of vibration 
of sound reaching the ear from a greater distance is at the 
ear very small. The amplitude, according to accurate meas- 
urements, was from 0.0004 to less than 1 millionth mm. As 
the meatus exercises a weakening influence on these tones, 
Zimmermann considers any movement except of the drum- 
head and ossicles to be impossible. 

The sympathetic vibration of the drum membrane, acting 
as a resounder for all tones, as shown by Helmholtz in his 
experiments with membranes, is impossible, according to 
Zimmermann. These vibrate strongly only with their fun- 
damental tones. This is fi’ for the drum membrane. It 
vibrates more feebly with overtones. Incidentally the drum 
membrane may have different fundamental notes in varying 
tension during various time-units, but not simultaneously 
for separate tones. ‘‘ Thousands of drum membranes would 
be necessary if they act as resonators.” Moreover, the aux- 
iliary muscles must be in constant activity to move the 
drum membrane and the chain of ossicles without interruption 
as, day and night, sounds beat on our ears. Furthermore, 
progressive waves cannot undergo change in a transverse 
direction. 

Zimmermann tries to explain with his theory of exclu- 
sive bone-conduction the following unexplained phenomena: 
lengthening of bone-conduction in absence of drum mem- 
brane, the working of an artificial drum, and the paracusis 
of Willis. The still accepted theory of Mach, elaborated 
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by Lucae, Politzer, and especially by Bezold, assumed that 
in obstruction of the sound-conducting apparatus the sound 
waves set the labyrinth and also the sound-conducting 
apparatus in motion directly, and that the summation of 
these movements causes a lengthening of the sound percep- 
tion. This opinion has been refuted by the cases where 
the sound-conducting apparatus is fixed or absent. Zim. 
mermann draws attention to the fact that Rinne’s test, as 
usually applied to determine the proportion between the 
duration of bone-conduction with air-conduction, is re- 
versed. In the test of hearing by air-conduction, the longi- 
tudinal vibrations of the tuning-fork are used, but when the 
base of the fork is put on the bone the transverse vibrations 
take effect. These two sets of figures, therefore, should not 
be compared. The transverse vibrations pass through the 
bone direct to the labyrinth by the shortest route, because 
of the good conducting power of bone, whereas the longitu- 
dinal vibrations pass first through the auditory canal of the 
sound-conducting apparatus. This conduction is not supe- 
rior to bone-conduction, as Bezold thinks, but is inferior on 
account of the obstruction in this route. 

Zimmermann explains lengthened bone-conduction by 
assuming the cochlear fibres vibrate in broader amplitudes 
in absence of the dampening apparatus, resulting, together 
with the associated auditory nerve fibres, in a condition of 
increased pathological irritability. Therefore, the patient 
deludes himself in the duration of his sensations, and thinks 
the tuning-fork still audible when it has already ceased 
sounding. Lengthening of duration of true bone-conduction 
is physically impossible. Zimmermann attempts to explain 
subjective noises with the same reasoning. These, he 
thinks, are caused by the sound, mostly of low notes, which 
interruptedly enter our ears. The roaring of the wind, the 
rumbling of carts, the street clatter, are chiefly associated 
with low-pitched noises. The ear, without power of ac- 
commodation, cannot dampen the low notes, and the sound 
waves flow in and result ina tumult. The tinnitus heard in 
the quiet, as through the night, is like after-images of the 
eye, and is due to the sensitive fibres remaining in a state of 
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excitement. The noises excited by foreign bodies in the 
canal, such as cerumen, are due to the exclusion of the air 
column. The air remaining in the meatus undergoes an 
objective strengthening of its vibrations. 

The paracusis of Willis is explained by the shaking in the 
railway which loosens the foot-plates of the stapes so that 
the muscular contraction can act again. Furthermore, he 
thinks that the artificial drum membrane acts mechanically. 
The improvement in hearing when the pledget rests on the 
stapes is caused by pressure. The constantly vibrating fibres 
are able to recover themselves, and the stapedius if it were 
present could resume action. The stapedius being absent 
and only the stapes or its foot-plate remaining, the pledget 
is without influence, even if mobility is preserved, because 
it produces a momentary and rapidly exhausted change in 
pressure. In recent times manifold investigations have been 
made to restore the theory on sound conduction through 
the middle ear to its former authority, whose existence has 
been denied by some authors. Especially those of Lucae 
must be mentioned. Recollecting the experiment previously 
noted, where the tuning-fork let into the mastoid process 
caused clearly perceptible vibrations of the ossicles, accord- 
ing to Lucae, as regards air-conduction the greater part of 
the sound waves proceed directly to the labyrinth wall, but 
they are so dampened by the drum membrane that they 
scarcely enter the bone. They are more likely to be reflected 
from it. Lucae’s view is directly opposed to Zimmermann’s, 
who considered bone especially suited for the entrance of 
waves. Besides, Lucae is of the opinion that the round win- 
dow is capable of receiving sound waves, as is shown in the 
experiments of Johannes Miiller. He showed that air waves 
are transmitted readily through stretched membranes to the 
labyrinthine fluid. Lucae holds Zimmermann’s idea of out- 
ward displacements of the membrane of the round window 
to be improbable, as longitudinal vibrations are found in the 
labyrinthine fluid. He quotes a case of imperfect develop- 
ment of the ear reported as early as 1867, where there were a 
rudimentary auricle and absence of the external meatus. In 
its place there was a solid mass of bone, and the tympanum 
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consisted of nothing but a slit without a window. But for all 
this, the tuning-fork a! was heard at the rudimentary auricle. 
Lucae thinks that in the absence of windows the escape of 
sound waves was not possible. But this permits a direct 
conduction through the bone in the sense of Zimmermann. 
In other similar cases of Bezold’s (7) with malformation of 
the ear, air-conduction existed for notes up to a certain limit, 
viz., in one case to d! and in another to a!. 

Lucae (8) reported at the Naturforscherversammlung of 
I90I on experiments with pipes with which he was able to 
discover, in the living, the movements of the drum membrane 
for differential tones. Based on observations made with the 
stroboscope on the electro-motive pneumo-massage of the 
drum membrane, he found that the vibrations of the drum 
membrane could be observed with the stroboscope in a speed 
of the plunger of twothousand vibrations and upwards. The 
vibrations were greatest in the posterior superior quadrant, 
the frequency of the vibrations corresponding approximately 
to that of the frequency of the lowest tones of sixteen 
vibrations a second. These were produced by interference 
tones with pipes set on bellows. The drum membrane was 
observed through a Siegle’s speculum, which was connected 
by a T-shaped tube with the pipes. It was not placed air- 
tight in the canal, but the massage effect was nevertheless 
obtained. Then the movements of the drum membrane 
caused by the sound of the pipes was noted with the strobo- 
scope driven by an electro-motor. The observations showed 
a wavy motion of the posterior upper quadrant; no move- 
ment of the anterior half of the drum membrane or of the 
malleus could be seen. An objection can be made to this 
observation of Lucae on the same grounds which Zimmer- 
mann found against those of Helmholtz and Politzer, viz., 
that the pipes were directly attached to the ear by the tube. 
Thus the possibility of a direct transmission of the air vibra- 
tions in the pipes was present. No motion of the malleus 
or light reflex was noted, as in the similar experiments of 
Mach and Kessel. The associated vibration of the chain is 
not proven. From the experience with the phonograph, a 
vibration of the whole chain would seem very probable, but 
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up to the present time it has not been proven. Possibly 
stiff membranes and rigid attachments give a better sound 
conduction than the drum membrane and the ossicles. 
Kleinschmidt (g) in his paper on sound conduction to the 
labyrinth through an air chamber found that a plate or a 
membrane must be in perfect equilibrium to respond to the 
slightest air movements. The motive force must act at right 
angles to the forces which support the membrane. This is 
not the case with the drum membrane and ossicles, as they 
are situated in the plane of the progressive air waves. More- 
over, a registering apparatus, such as Helmholtz considered 
the chain of ossicles to be, must be motionless. This is 
plainly not the case, and according to Kleinschmidt the 
transmission must be inaccurate. Helmholtz and especially 
Johannes Miiller understood the chain to vibrate as a whole. 
The first condition, however, of equilibrium is not fulfilled by 
the drum membrane. Kleinschmidt has doubts also on the 
conduction of all notes through the chain, since the amplitude 
of most notes was less than 0.02mm. He also doubted that 
the accommodating muscles could act as quickly as was 
required by the vibrations of a rapid succession of sound, 
provided that the apparatus must vibrate as a whole. Ac- 
cording to Gad, the stage of latent stimulation of a previ- 
ously slightly contracted muscle is 0.004 second. If this is 
so, the muscular apparatus would not respond to 250 vibra- 
tions per second. Kleinschmidt does not deny all conduc- 
tion through the middle ear as Zimmermann does, but 
regards the middle ear, together with the mastoid cells, to 
act as an air chamber for the transmission of sound. The 
column of air is very accessible to sound as the drum mem- 
brane 0.1mm thick offers no obstruction. It appears, also, 
that the freely movable membrane of the round window can 
only be set in motion by the sound waves or air of the mid- 
dle ear. The resonance of the drum cavity, while it is filled 
with air, is of little account. The drum membrane with the 
stapes is driven inwards by the low notes, but this action 
comes a moment later than the motion in the labyrinthine 
fluid arising from the round window; therefore the chain of 
ossicles must work as a damper. The elastic chain of 
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ossicles is very well suited to perform this function. The 
intrinsic muscles have no other function than to protect the 
labyrinth from too strong blows in restricting the mobility 
of the tympanic ear cavity. It follows that the middle ear 
is necessary for the hearing of low notes. 

In a second paper Kleinschmidt published experiments 
with an air chamber in air and under water. A loss for the 
low notes on their transmission through the air in this air 
chamber was noted. For the air chamber he used a cylinder 
or glass funnel; this was closed at one end by a membrane 
and the other end carried a hearing tube. He quotes 
K6nig’s experiments with the gas chamber and adds that 
the air being a similar medium should vibrate still better 
than the gas. But in reality a diminution for all tuning- 
forks occurred through the air chamber in proportion to the 
compression of the air. The drum cavity, however, is so 
small that its lessening action is inconsiderable. In the 
under-water experiments the membrane of the funnel was 
put Icm under the surface of the water and the tuning-fork 
Icm over it. With the help of the tube at the lower end of 
the funnel, Kleinschmidt could prove that the low notes 
showed no loss of sound, but the high tones did. He sup- 
posed this to prove that the high tones proceed directly 
through the labyrinth wall to the shortest fibres of the 
basilar membrane. The low notes set the long fibres in 
motion indirectly through the fluid. This conduction is 
facilitated through the tympanic cavity acting as an air 
chamber. The conduction of deep tones is made difficult 
or impossible without this air chamber, or if the air in it is 
too strongly compressed. Kleinschmidt explained in this 
way the decrease in hearing for low notes when the drum 
membrane is wanting. 

Dennert (10), a sturdy follower of Helmholtz, has tried to 
answer Kleinschmidt on the question of the conduction of 
sound from air to the basilar membrane situated in fluid. 
Dennert found by previous experiments that in water the 
tuning-fork vibrations suffered a diminution, and that the 
high tuning-forks died out quicker than the low. The 
dampening in viscid fluids is greater than in water. At first 
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he was unable to produce a resonance of the tuning-forks in 
water with those vibrating in air. When he put a funnel 
covered with membranes in water he perceived no resonance, 
not even when he inserted a rod of wood like the columella 
of birds. Resonance was only obtained when the base of 
the tuning-fork vibrating in the air was set on the base of the 
tuning-fork in the water. Later he modified this procedure 
by connecting the tuning-fork in the water, by a slender rod 
with a rubber plate at one end, with the fork in the air. 
The latter fork, when brought into sympathetic vibration 
by a third fork, also set the one in the water vibrating. 
Instead of the direct connection of the tuning-forks, Dennert 
finally chose a funnel which was covered at one end by an 
elastic membrane connected in the same way by a little rod 
and was in contact with the tuning-fork in the water. 
Dennert found in this last experiment that the tuning-fork 
in the water gave a note about one and a half tones lower 
than the note produced by the oneintheair. He then used 
properly proportioned forks—f sharp ! instead of a}. 
Dennert drew the conclusion from his experiments that 
in air-conduction an external auxiliary apparatus especially 
adapted for transmission of sound vibration to the fluid was 
necessary. The transmission of air waves occurs in the air and 
not in the fluid,as was shown by his connecting rod. The exci- 
tation of the tuning-fork in the water was accomplished chiefly 
by longitudinal vibrations of tuning-forks when the bases 
are in contact. In the experiments with the rod, the trans- 
verse vibrations of the branches of the fork or of the mem- 
brane cause the sounding of the fork in the water. He 
thought this answered the question of the transmission of the 
air waves to the labyrinth. To my mind, Kleinschmidt’s ex- 
periments are more pertinent than Dennert’s. The former 
author could cause the vibrations of the tuning-fork in the 
air to pass to the fork in the water with aid of the air chamber 
and without any weakening in the case of the deep fibres. 
In Dennert’s experiment there is a direct connection between 
the tuning-forks: the tuning-fork in the water did not re- 
spond directly to the air waves produced by the first sound- 
ing fork, but responded to the vibrations of the second 
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tuning-fork, which was also in the air, but first by means of 
the rod transmitted the waves to the one in the water. Den. 
nert must, like Helmholtz, consider the drum membrane to 
act as a resonator for all notes and regard the second sympa- 
thetically sounding fork as equal to the drum. Kaiser, in 
discussing Dennert’s experiments, made a good point in de- 
claring a fundamental difference between these experiments 
and the true conduction of the ear chain. The rod in con. 
tact with the tuning-fork in the water transmits directly the 
resonance, whereas the stapes does not directly touch the 
fibres of the basilar membrane but only the vestibular fluid. 

Kaiser (11) has performed experiments on the transmis- 
sion of sound in fluid media with a telephone placed in the 
water. He took an ordinary telephone and bored two 
holes about Icm in diameter on both sides of the iron mem. 
brane without interfering with the transmission of sound, 
and with a new brass attachment set the telephone under 
water. The apparatus occupied about 50ccm. <A telephone 
will work in water as long as the water is kept out of it. 
When the note a! was sounded in the funnel-shaped tube with 
its end in the water, the note a! could be heard through 
the telephone. The tuning-fork c? was brought in front of 
the telephone plate, because the tuning-fork, according to 
Dennert, sounds one and a half tones lower in the water; 
a tuning-fork placed in front of the tube does not stimulate 
any sympathetic vibrations of the tuning-fork in the water. 
Then he took the telephone membrane from direct experi- 
ment. He demonstrated in this way that the lower and 
medium notes, under c! and over c‘, disappeared, and the 
others were transmitted much weakened. Further, it ap- 
peared that by placing a membrane like the drum membrane 
on the brass tube over the telephone the sound conduction 
was better, but not so when a columella was placed between 
this membrane and the two closed openings in the tele- 
phone membrane. Kaiser concluded from his investigations 
that the intensity of sound is diminished by the passage of 
the waves to the labyrinthine fluid. By stopping one hole 
which corresponds to the foramen rotundum, and by em- 
ploying a columella for the other, no lessening of the sound 
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resulted. Kaiser judged from this that the displacement of 
the labyrinthine fluid plays an insignificant part. He con- 
cludes that at all events molecular vibration also played a 
role in sound transmission, though he accepts as normal 
Helmholtz’s idea of massive vibration. 

If we take a retrospect on the attempts at revising the 
theory of Helmholtz, we must acknowledge that they are 
not as worthless as the opponents would have us believe. 
An object has been obtained, even if only new proof for the 
old theory has been furnished, as Lucae, Dennert, and 
Kleinschmidt have done. The proofs are still unsatisfac- 
tory, especially as regards the method of resonance of the 
sound waves. At any rate, through the careful proof of 
Kleinschmidt and Zimmermann, the resonance theory of 
the drum membrane of Helmholtz has become untenable. 
Moreover, from a physical and physiological basis, molecule 
vibrations must be admitted as possible. Kaiser and Gad 
have come to similar view. In total defect of the drum 
membrane the latter accepts molecular vibrations through 
the window membranes. According to my view, the hearing 
in mal-development of the ear where the windows are want- 
ing speaks for a direct bone-conduction; the children heard 
the stretch b!-g!!. If the molecular theory is correct, the 
middle-ear mechanism is not absolutely necessary for sound 
conduction, but only for dampening loud sounds. The 
views are also diverging on how the sound waves excite the 
fibres of the basilar membrane. It appears that bone-con- 
duction is sufficient in itself to produce this without the 
assistance of the sound-conducting apparatus, as is seen 
in cases of the loss of drum membrane and in fixation of the 
stapes with lengthened bone-conduction. The hearing ap- 
paratus vibrates sympathetically, according to the researches 
of Lucae, but these waves are of small importance for the 
intensification of sound. Furthermore, the problem of the 
lengthening of bone-conduction has not been elucidated by 
the theory of Zimmermann, nor that of tinnitus or of the 
artificial membrane. The working of the latter in certain 
cases is still best explained by Lucae. The action of the 
pledget is present, even if it is neither in the vicinity of the 





400 Dr. Treitel. 


oval or round window but only on the front of the promon. 
tory. The result is the same if a dry or a wet pledget is 
used. Lucae explains this fact by the supposition that 
sound waves in absence of the drum pass through the pro. 
montory and the window in order to enter the labyrinth. 
Through this passage the sounds may be weakened. The 
wadding on the promontory wall retards interference, and 
the result is improvement in hearing. With a defective 
drum membrane, Lucae admits that the sound waves enter 
through the promontory. 

As to Rinne’s experiment, there is no doubt of its diagnos- 
tic value in ear disease. It does not lose in value even if one 
accepts with Zimmermann the difference between the two 
methods. Bezold (12) also recognized this difference, but 
according to him the experiment with the handle of the fork 
for tests with air must be different from those with the 
branches. If both are made to vibrate in the long diameter 
at the opening of the ear, the procedures are surely dissimi- 
lar. Bezold places the fork a! first on the mastoid process, 
then brings the branches in front of the meatus until the 
vibrations have ceased, and inserts the handle in the audi- 
tory canal. The tuning-fork will then be heard twelve sec- 
onds more. The same is the case with all tuning-forks up 
to c®. Bezold believes that this meatus caused a reson- 
ance-space. 

More extended research is still needed to settle the ques- 
tion. It does not detract from Helmholtz’s credit if his 
theory has been amplified or modified. 


Whilst this was in press a discussion of the work of Carlo 
Secchi (13), La finestra rotunda ¢ la sola via det suont 
dall’aria al labyrinto, by Morpurgo, appeared in the Arch. 
J. Ohrenheilk., vol.\v., Nos. 3 and 4. From this it appeared that 
Secchi had already maintained in 1890, before the inter- 
national congress at Berlin, that the only way sound could 
reach the labyrinth through the air of the drum cavity was 
through the round window. He has compared the middle 
ear with Konig’s gas chamber, but Secchi had experimented 
only with air-chambers in air, whereas the experiments of 
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Kleinschmidt were performed under water. The latter are 
nearer the natural conditions than Secchi’s. Secchi’s experi- 
ments on animals are interesting, and they support his 
theory conclusively. He fastened a manometer in an open- 
ing in the bulla ossea of dogs and cats, and found that the 
tympanic air pressure was about 4mm of alcohol greater 
than that of the atmospheric air. Every note, even the 
slightest which caught the attention of the animal, raised 
the pressure in the drum cavity. The pressure was also ele- 
vated if vowels where spoken in the ear, more with a, e, and 
o than withiandu. Variations in the pressure was brought 
about reflexly by the intrinsic muscles of the ear.’ 

He experimented in total defects by conduction notes 
from a tuning-fork through a pointed glass tube. The 
sounds appeared more intense at the round window than at 
the oval. The summary of his results is as follows: “ From 
the consistent results of physical and physiological experi- 
ments and the clinical observations, I arrived at the conclu- 
sion that transmission of sound waves through the labyrinth 
takes place only through the air in the drum cavity. The 
drum membrane serves only on the one hand as a stopper, 
and on the other asa passive regulator of pressure. The 
mastoid cells help to stop the phenomena or resonance just 
as the boxes in a theatre. The ossicles under the action 
of the intrinsic muscles regulate the intratympanic pressure 
during attentive hearing and protects the organ against de- 
tonations. During repose the pressure is regulated through 
the Eustachian tube.” 

Secchi’s theory is imperfect, inasmuch as it does not ad- 
mit of sound conduction through bone, for which there 
is unanswerable proof. Consequently the problem remains 
unsolved. 
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REPORT ON THE PROGRESS OF OTOLOGY DUR- 
ING THE FIRST QUARTER OF THE 
YEAR 1903. 


By Dr. ARTHUR HARTMANN. 
Translated by Dr. ARNOLD KNAPP. 


ANATOMY OF THE EAR. 
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selachiae. Archiv fir mikroskop. Anatomie, 1902, vol. lx., pp. 386-406. 


1. A boy six years of age with bilateral rudimentary develop- 
ment of the external ear and right-sided facial paralysis. No 
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hearing examination was possible. Congenital bilateral hernia 
and monorchidia. The case is clinically analogous to the one 
described by Marfan and Armand Delille. The autopsy showed 
that the temporal bone consisted only of a small mass of bone, 
where the middle and internal ear as well as the facial trunk were 
absent. The authors believe that the same anatomical conditions 
exist in their patient, and explain the facial paralysis by the ab- 
sence of the peripheric facial trunk. 
OPIKOFER, 


2. Insufficient development of the auricles as well as flattening 
of the left face of a child, where hydramnion was found present 
in the mother. The developmental disturbance is regarded as 
the result of an unusually high intra-uterine pressure, which com- 
pressed the various parts of the foetus as well as the left half of 
the head and the left shoulder for a considerable length of time. 

OPIKOFER. 

3. Rudimentary development of the left auricle, absence of 
the auditory meatus, left-sided deafness. Right ear normal. 
Similar to the preceding case, inasmuch as the left half of the 
face and of the skull were insufficiently developed, though a con- 
dition like hydramnion could not be discovered. OPIKOFER. 


4. From his numerous and profound investigations the author 
comes to the following conclusions: 

(1) In the first and second year the mastoid process is always 
compact. 

(2) The squamoso-mastoidal suture is always patent up to the 
second year. 

(3) The length of the drum membrane is not greater than the 
breadth, up to the fourth month. From the fourth month on, 
the length is greater than the breadth. 

(4) The vertical and horizontal diameters of the auditory 
meatus do not change in the child proportionately in the vari- 
ous periods. Individual variations may occur. 

(5) In all periods, of the four walls of the external meatus the 
lower one is always the longest; then comes the anterior; the 
posterior; and, as shortest, the upper. 

(6) In the new-born there is no lumen in the auditory meatus. 
It is formed in the third month of extra-uterine life. 

(7) There is a certain connection between the largest diameter 
of the external auditory meatus and the greatest diameter of the 
skull in the child. 
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(8) There is no connection in childhood between the greatest 
diameter of the skull with the greatest diameter of the drum. 

(9) On comparing the following conditions, there is no con- 
nection between the growth of the child, the fronto-occipital 
of its skull, the walls of the auditory canal, and of the drum 
membrane. 

(10) In the new-born the lower wall of the external auditory 
canal does not form an angle with the drum membrane. This 
is formed in the third month of life. 

(11) The upper wall of the external auditory canal and the 
drum membrane in the foetus are situated on a level. After 
birth an angle is formed between the two which in the child is 
always greater than in the adult. 

(12) The angle of inclination of the drum membrane exists 
in the new-born, and gradually increases with age. 

(13) The angle formed by the lower angle of the canal and 
the anterior margin of the drum increases in extra-uterine life 
with the age of the child. 

(14) The angle of declination of the drum membrane changes 
in the child in general inversely proportional to the age. 

(15) The dimensions of the ossicles are not different in the 
child than in the adult. SACHER. 





5. The cartilage in the Eustachian tube of the new-born is 
a typical reticular cartilage. In the adult the elastic fibres sur- 
round the cartilage cells. Occasionally there are vascular chan- 
nels in the cartilage which generally carry veins. The fatty 
degeneration of the cartilage occasionally appearing, is regarded 
by the author as responsible for the fragmentation of the tubal 


cartilage. PIFFL. 


6. The author has examined the anatomical relations of the 
carotid sinus on a number of heads of children and adults 
in which the vessels have been injected, and sections have been 
made through decalcified temporal bones. He concludes as 
follows: 

(1) The venous channels which accompany the internal caro- 
tid artery within the carotid canal are so arranged that they 
usually surround the horizontal and the descending branch, 
though they are slightly present about the knee. 

(2) The structure of the carotid sinus is usually divided, though 
it may be built on the plan of a venous plexus, so that both 
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terms, sinus and plexus caroticus, are proper. The size and the 
position of the subdivisions vary. 

(3) The small subdivisions of the sinus enlarge to large areas 
in age. 

(4) Thestatement of Ruedinger that the carotid and the sinus 
divided the space of the carotid canal, does not hold true for the 
author’s specimens, especially not for the child. 

The clinical importance of the sinus is from its relations to the 
tympanum, on the one side, and to the interior of the skull, on 
the other, as the sinus wall is a continuation of the dura. A pre- 
formed way is furnished for the inflammatory processes to travel 
from the tympanum to the interior of the skull. According to 
the author, severe hemorrhages can rarely take place from the 
sinus ; for instance, in the cases with large areas in old people. 
Occasionally inflammation and thrombosis of the venous channels 
may cause a chronic thickening of the carotid walls and thus a 
protection against dangerous hemorrhage. HAENEL. 


7. Grassi, R. y Cajal, Retzius, and others have found intra- 
epithelial fibrilli in the olfactory mucous membrane where no 
nucleus nor terminal organ could be discovered. The author has 
examined these fibrilli in a chick embryo nine days old, by means 
of Golgi’s method. He describes an olfactory branch of the fifth 
nerve passing from the Gasserian ganglion to the olfactory mucous 
membrane, and forming an olfactory ganglion of the fifth nerve 
before entrance into the latter. Nerve fibres pass from the bipolar 
and multipolar cells of this ganglion to the olfactory mucous 
membrane, form a subepithelial connection, and enter in between 
the olfactory cells without entering into any communication with 
them. These are the isolated fibrilli which have been observed 


by the earlier authors, and which appear to belong to the fifth 
nerve. ESCHWEILER. 


8. The paper is divided into four chapters : 

(1) On the disappearance of the second pharyngeal fissure in 
man. According to the author, the second pharyngeal furrow, 
from which the so-called branchial arch and the pharyngeal fis- 
sure organ are developed, disappear without any trace. Of the 
second pharyngeal pocket, a dorsal declination remains, the later 
well defined tonsillar depression. The tonsillartubercle at a later 
period grows into this. 

(2) Thedevelopment of thetonsil inman. Tonsillar recesses 
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develop out of the tonsillar depression. Lymphatic tissue de- 
velops in these recesses. The tonsillar tubercles in man are not 
connected with the formation of the tonsil. 

(3) The development of the tonsils in several vertebrates. Two 
types of development are distinguished. In the first the tonsillar 
tubercle grows into the greater part of the tonsil (rabbit, squirrel, 
cat, and dog). In the second it disappears (pig, calf, and sheep). 
The latter type is the one which exists in man. In the rat, which 
does not present any tonsils in the adult condition, there is no 
trace of any developmental stage. 

(4) On the histogenesis of the tonsil. 

The epithelium of the tonsillar depression sends off bodies and 
prolongations into the depth. About these, lymphoid elements 
are collected, which are, however, not of epithelial origin. Ac- 
cording to the author, these epithelial prolongations atrophy, 
while the cells of the lymph follicles originate from the fixed 


connective-tissue cells. ESCHWEILER. 





g. A number of details of previous authors concerning the 
walls of the olfactory groove are related. The first prolongation 
of the groove takes place by the active growth of the olfactory 
epithelium. Later the mesoderm and ectoderm are connected 
with the depression of the olfactory groove. A flat depression, 
lined with sensory epithelium at the medial wall of the olfactory 
groove near its opening at the surface of the face, is regarded by 
the author as the original position of Jacobson’s organ, which is 
wanting in the grown bird. ‘This is only present in embryos of 
5.3 and 5.9mm length. The turbinal of the chicken is developed 
from the lateral wall of the olfactory groove, and corresponds to 
the naso-turbinal of the vertebrates. ESCHWEILER. 


10. The maxillo-turbinal of the ornithorhynchus and three 
examples of the echidna are described. The author finds a con- 
firmation of his previously stated opinion that there is a distinct 
difference in the structure of the lower turbinal in the two classes 
of the monotrems. ESCHWEILER. 





11. The embryos of the akanthias and the pristiuris were ex- 
amined. In the former embryo, of 5m length, there was a dis- 
tinct presence of the olfactory organ in the shape of two flattened 
thicknesses of the ectoderm. Through extension laterally and in 
the depth of the sensory epithelium, the olfactory surface becomes 
converted into a groove. At first only the sensory epithelium is 
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involved in this. Later the non-differentiated ectoderm takes 
part. Occasionally in older stages, the sensory epithelium is 
replaced by the ectoderm. 
The Schneiderian folds, situated on the inner surface of the 
olfactory blind pouch, are derived from the sensory epithelium. 
ESCHWEILER, 


PHYSIOLOGY OF THE EAR. 


12. Lucae, August, Berlin. On the relation of sound conduction through 
the air to conduction through solid bodies. A. /. O., vol. lvii., p. I. 

13. Myers, Charles S. Hearing, smell, taste, etc. Reports of the Cam- 
bridge Anthropological Expedition to Torres Straits, vol ii., part ii. 

14. Wittmaack, K. On the action of quinine on the auditory organ, 
Pfliiger’s Archiv, vol. xcv., p. 209. 

15. Urbantschitsch, V. On influencing subjective visual impressions, 
Pfliiger’s Archiv, vol. xciv., p. 347. 

16. Babinski, On the mechanism of voltaic vertigo. Aull. de la soc. de 
biologie, March 14, 1903. 


12. After referring to the theory of waves of Weber’s, and to 
previous experiments of his own, the author attacks the paper of 
Leiser (4. /. O., vol. lv.). He first takes exception to the state- 
ment that solid bodies conduct sound waves better than air. It 
seemed very much more probable that the sound rapidity in rapid 
elastic bodies is greater than in the air; in iron, seventeen times ; 
in dried bones of oxen, nine times greater than in the air. Lei- 
ser’s experiment that the tone of a tuning-fork can be preserved 
at greater distance if the handle of the fork be connected with 
the auricle by a staff of wood, does not prove that sound is trans- 
mitted better in bone, but that vibrations of solid bodies can be 
continued through uniform media much more easily than through 
a medium of a different kind, such as air is. A modification of 
Leiser’s experiment has furnished Lucae with a proof that sound 
conduction in bone and steel is weaker than sound conduction in 
the air; in other words, that solid bodies rapidly absorb tones, 
the rapidity increasing with the pitch of the tone. The short 
waves of the higher tones are more rapidly absorbed in air than 
the long waves of the deep tones. HAENEL. 

13. The expedition, supplied with all scientific aids, returned 
with a great number of anthropological and ethnographical treas- 
ures, and some material on the investigations of the sensory func- 
tion of hearing, taste, and smell, which are of interest to our 
readers. 
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The report on the wonderful visual acuity of savages as com- 
pared to the Europeans has been corrected by recent investiga- 
tions. This same has been found true in regard to the sense of 
hearing. Many authors have found no difference. The author 
examined with Politzer’s acoumeter and with Runnie’s watch, and 
concludes that the hearing of the Torres Straits Islanders is some- 
what inferior to that of the Europeans. In this connection it 
must be remembered that the number of observations is small; 
and that many savages suffered from traumatic perforations of 
the drum, with hemorrhages and subsequent purulent otitis, from 
the habit of diving after pearls. It can, nevertheless, be taken for 
granted that an unusually good hearing power does not exist in 
the Papuans. The upper tone-limit was examined with a Galton 
whistle, without finding any difference. The power of distin- 
guishing differences in tone was examined by means of tuning- 
forks of the same number of vibrations. In the natives it was 
found distinctly less than in the Europeans. 

In regard to the sense of smell, many explorers have written of 
the great ability of the original tribes in this connection. The 
examinations of this author by means of Zwaardemaker’s olfacto- 
meter and with a solution of camphor showed that the sense of 
smell in the Papuans was somewhat higher than in Europeans. 
The astonishing ability to recognize objects by their smell from a 
distance, is explained by the author to be due to the knowledge 
and custom, and consequent memory, rather than to the absolute 
acuity of the sense of smell. The perception of good and bad 
odors was the same as with us. The smell of nations was con- 
firmed, as the Papuans were able to recognize Europeans and 
Australians from their odor. The various people of the same 
race could not be distinguished by their smell. 

The sense of taste was examined with sugar, salt, vinegar, and 
quinine. All pleasant things were regarded as sweet, unpleasant 
as bitter. Salt was usually preferred to vinegar. The native 
word for “sweet” means “well tasting.” There is no word for 
* bitter.” KARUTZ. 


14. The first part of this paper treats with the question, Is the 
action of quinine on the auditory organ to be referred to disturb- 
ances of circulation ? 

From clinical observations of previous authors, it can be stated 
with certainty that the hearing disturbances produced by quinine, 
do not depend upon changes in the middle ear. 











4Io A. Hartmann. 


The author has poisoned a number of rabbits, guinea-pigs, cats, 
and one mouse, with fatal doses of quinine. The middle ear and 
the labyrinth were examined, and found in all of those cases 
where before the entry of the final convulsions the animals were 
killed by bleeding to death, that no hemorrhages or hyperzmias 
were present. The investigations in regard to ischemic changes 
in the labyrinth or in the auditory trunk were also negative. 
From analogy of the action of quinine on the retina, he is inclined 
to accept the possibility of an ischemia of the membranous laby- 
rinth. The second part of the paper treats of the effect of quinine 
on the nervous system of the auditory organ. 

The author believes to have discovered a specific action of 
quinine on the ganglion cells of the spiral ganglion. 

The ganglion cells of the control animal presented sharply dif- 
ferentiated granulations on a red-stained protoplasma ground, 
while the cells of the quinine animals showed in a diffuse bluely 
stained protoplasma a few Nissl’s bodies as dark blue granules. 
After prolonged differentiation, when the bodies of the normal 
cells have lost their blue color, the ganglion cells of the quinine 
animals become as sharply differentiated as before in the normal 
animal. As the other bodily cells do not show such a tinctorial 
condition, these changes in the ganglion cells can be regarded as 
changes in the condition of the cell; in other words, a disturbed 
vital activity. DREYFUSS. 

15. In this study of the apparent movement of objective pic- 
tures, our treatment concerns itself especially with those occurring 
spontaneously, caused by external influences such as acoustic 
impressions. 

The experiment showed that impressions of sound were able to 
cause apparent movements, differing according to the sounds as 
regards their pitch and intensity. The apparent motion can be 
associated by a disturbance of equilibrium on the approach of a 
sound. Mucous or cutaneous irritation may cause an apparent 
movement. 

The experiments of the author on the apparent movements of 
objective pictures following cold irrigations of the ear, variations 
in air pressure in the tympanum, and the action of the galvanic 
current with the anode or the kathode in the canal, are, in my 
estimation, quite physiological processes. 

The above phenomena can be produced easier on monocular 
vision, most easily in after images, which is treated in a second 
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chapter. A third chapter treats of the influence of color sensa- 
tions on objective and subjective visual impressions, and a final 
chapter on the influencing of color perceptions by these. 

The study is of interest for all of those acquainted with the 
audition colorée, with disturbances of equilibrium and the per- 
ception of certain tones, and especially for psychologists. 

DREYFUSS. 

16. It is now well established that the deviation of the head 
resulting from the passage of a galvanic current through the head 
depends upon an irritation of the labyrinth and not upon an irri- 
tation of the nervous central organ. It has, however, always 
been unclear how this turning of the head takes place. Does it 
depend upon the irritation of one labyrinth with the paralysis of 
the other, or the presence of both conditions at the same time in 
different parts of both labyrinths ? 

The author has attempted to solve this question. In a dove, 
the vestibule and the semicircular canals were exposed and elec- 
trodes applied; one upon a definite part of the labyrinth, the 
other about }cm posterior. On closing the current, turning of 
the head was noticed to the exposed side if the positive electrode 
was applied to the labyrinth, turning toward the intact side when 
the negative electrode was applied to the labyrinth. The later 
movement was always more violent. He was not able to produce 
various movements of the head by placing the electrode on differ- 
ent circular canals or vestibule. He believes this to be due to 
an incomplete isolation of the various parts of the labyrinth in his 
experiment. After destruction of the vestibule and of the am- 
pulla, the phenomenon cannot be produced, though it is not pre- 
vented by destruction of the greater part of the semicircular 
canals. The former are therefore physiologically the more im- 


portant. In chloroform narcosis the reflex is also absent. 
DREYFUSS. 


(Zo be continued.) 





BOOK REVIEWS. 


X.—Ein objectives Hormass u. seine Anwendung. (An 
Objective Hearing-Measure and its Use.) Von Prof. Paut Osr- 
MANN, Executive Surgeon of the University Policlinic for Ear, 
Nose, and Throat Diseases at Marburg,Germany. (Dedicated to 
Prof. Bezold.) I. F. Bergmann, Wiesbaden, Germany. 

The text of this monograph occupies twenty-seven pages in 
8vo; the rest, by far the greater part of the work, consists of 
numerous very large, repeatedly folded plates. The author criti- 
cises the methods of determining the hearing acuteness of healthy 
and diseased ears which have thus far been in use. The most 
popular of them is to note the time how much longer tuning-forks, 
struck with supposed equal force, are heard by the healthy ear 
than by the diseased one. For instance, if 150 seconds by the 
healthy and 75 by the diseased, then the hearing acuteness is 
denoted H = +3; = 4}. This and similar methods and the 
graphic representations of the results of the examinations of hear- 
ing by HARTMANN are wrong, as JACOBSON pointed out almost 
twenty years ago. 

BezoLp and EpELMANN determined the vibration periods 
by supposed equal strokes for forks between C and c*. The 
erroneousness of their statements and deductions have lately been 
shown by a detailed, scientific revision from J ACOBSON.' 

PANSE® distinctly showed the way that would lead to the dis- 
covery of an objective hearing-measure, but he failed by under- 
rating the difficulties inherent in the experimental solution of the 
problem. GRADENIGO’s optical method proved equally unsuit- 
able for the complete solution of the problem. ‘The author ex- 
presses the problem as follows: 





1 Jacobson and Cowl. Engelmann’s Arch. f. Phystologie, 1903, 1 and 2. 
®Die Schwerhérigkeit durch Starrheit der Paukenfenster. Arch. f. Ohr., 
vol. xliii., p. 251, 1897. 
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“To determine the ringing-out curves of the unclamped forks 
C and G of BEzoLD-EDELMANN’s continuous-tone series, of largest 
possible amplitudes down to the normal threshold value in such 
a manner that the amplitudes of the forks from C of the large 
octave to the c‘ of the four-times marked octave can be directly 
measured in second-intervals, or correctly computed from the 
measured values.” 

The arrangement to measure the amplitudes of the vibration of 
the forks is complicated. Wecan only sketch it here. The forks 
are screwed tight in a vice which, in its turn, is immovably 
inserted into a stone wall. The microscope with which the 
vibrations of the forks are measured is placed on an iron table- 
plate, which is supported by iron bars inserted into the wall. The 
finest dried flour dust is strewn on the end of one of the prongs 
of the fork, and one of the granules nearest to the edge is selected 
as the object of observation, The excursions of this granule are 
measured with the micrometer of the eyepiece, from the starting 
of the vibrations to their cessation. 

To set the forks into vibration, an instrument similar to a Roser 
mouth gag, but with finer and numbered toothing, forces the 
prongs asunder, so that it may be released at any degree of ten- 
sion and at any time. Thus the initial force of vibration can be 
made the same at any experiment, a condition which has proved 
by no means the same when the fork was struck in the usual way, 
even by experts. 

To take observations as here described requires three persons: 
the first, the observer, who measures the vibrations; the second, 
who watches the periods of time of the vibrations; and the third, 
who notes the numbers of the micrometer values called out by 
the others. 

The author has, according to this method, examined a number 
of soldiers with healthy hearing organs, and afterward his own 
(he is forty-four years old), and found his acuteness of hearing 
normal. 

The normal amplitude of a tuning-fork is that amplitude of a 
fork at which its tone dies away in a normal ear; this means the 
normal threshold-value. The dimensions of normal amplitudes — 
for some forks, as determined by the author, were: 

0.067 mm 
0.012 “ 


0.0045 “ 
0.0009 “ 
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It has not been possible to measure higher tones, and how.to 
do it is a question. 

The average duration of perception of the normal ears of the 
author was: 


C 5 min. 11 secs. 33 secs. 
Pe oe a 
ae 
g 2 “ 29 -* 
a 

With this the author says we have an objective uniform hear- 
ing measure of the unclamped forks from C to c*. 

These data are serviceable for practical and scientific purposes. 
They show how far the defective ear is below the normal ear. 
With three forks, C, c, and c*, we can, by the aid of the tables 
given in the monograph, determine the difference between the 
threshold values of the normal and the defective hearing organ. 
The author thinks that, for the present, we would do better to ex- 
press the hearing-defect by the simple multiple of the normal 
amplitude than by its square value which, undoubtedly, is scien- 
tifically correct. 

We have given a rather extensive abstract of Professor Ost- 
mann’s monograph, because it treats of a very difficult subject in 
an earnest spirit. His work denotes an extraordinary amount of 
labor and, as far as it goes, in the right way. Nevertheless we 
think that his work, as that of his predecessors, is only a step in 
the right direction. The intensity of sound is directly propor- 
tional to the square of the amplitude of vibration and inversely to 
the square of the distance. The tuning-fork is a very valuable 
means of testing the function of our hearing organ,—audition,— 
but it isnot the only means. It has only one sound. All musical 
instruments, of which the human voice concerns us most, possess, 
besides pitch and intensity, the quality of sound, “ Klangfarbe ” 
(clang-tint, timbre), which has a great influence on the audibility 
—t. ¢., the perception and conception of what we hear. The 
various consonants, as well as the vowels, have different degrees 
of audibility, which greatly depend on their pitch and intensity. 
The tuning-fork measures pitch and intensity, both of which are 
of the greatest influence on a correct diagnosis and treatment of 
ear diseases. 

If, in practice, we want to make a satisfactory examination of 
the acuteness of hearing, the best way, for the present, is to deter- 
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mine the audibility of speech, which also is proportional to the 
square of the distance. 

Even knowing that, to denote it by a simple fraction of the dis- 
tance is perfectly explicit and available for our purpose, just as 
the acuteness of sight has been satisfactorily expressed for years. 
Next in importance is the determination of the field of audition, 
the upper and lower tone limits and the tone gaps (defects) 
between the limits. What, if any, influence the clang-tint has on 
the audibility of speech and music has never been the object of 
enquiry. Whether the direct measurement of the vibrations of a 
tuning-fork by Ostmann or the shadow method of Gradenigo will 
be made available for the daily practice, the future will show. 
The reviewer is not prepared to endorse the author’s negative 
opinion on Gradenigo’s method. 

Ostmann’s experiments form a new method of exact scientific 
research, of which good results may reasonably be expected. 
Thus far it is cumbersome, but what is scientifically correct, 
though complicated, may with time be simple and easy, and find 
its place in the consultation room of the practitioner as well as in 
the laboratory of the university professor. H. Knapp. 


XI.—Diseases of the Ear. By E. B. Dencnu, M.D. Third 
edition. D. Appleton, New York, 1903. 718 pages. Price $5.00. 

In the preface to the new edition of this well-known text-book 
it is stated that owing to the great advances made in otological 
surgery within the last years a complete revision of the chapters 
devoted to operative treatment of chronic suppurative otitis media 
and of the various intracranial complications of middle-ear sup- 
puration has been made necessary. 

As this book was extensively reviewed in vol. xxiv. of these 
ARCHIVES, we will return to the revised part, beginning with chap- 
ter xxix., where a very complete and clear description of the 
so-called radical operation is given. It is to be regretted that 
the author sees it wise to continue the use of the term Stacke- 
Schwartze, a name with which the radical operation has become 
known in this country, as it is incorrect and therefore misleading, 
and its use should be dropped. The method of operating prac- 
tised by the author consists in first exposing the mastoid antrum 
in the typical manner and then breaking down the partition be- 
tween this opening and the auditory canal. In cases of unusually 
small antrum, or where the lateral sinus is displaced forward, this 
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method may be extremely difficult and a very dangerous one, 
especially in hands which are not thoroughly trained, and it js 
just in these cases that the advantage of the true Stacke operation 
is to be found. It seems to the reviewer, therefore, that the 
operation which carries the name of Kiister-Zaufal, and which 
consists in an enlargement of the auditory canal in a superior and 
posterior direction until the antrum is reached or, in case of the 
inaccessibility of the antrum, the attic becomes exposed, is to be 
preferred. On page 548 it is stated that the fibro-cartilaginous 
meatus, after having been divided by an angular knife, is pulled 
out of the bony meatus with a strip of gauze. This is not to be 
recommended, as it is very important to leave the part of the mem- 
branous canal which is in contact with the anterior meatal wall as 
intact as possible. The necrosis of the anterior bony wall, which 
is otherwise liable to follow, is extremely obstinate and unpleas- 
ant to deal with. We find that one point has not been sufficiently 
emphasized, and that is the importance of making the actual 
opening into the middle ear as large as possible; in other words, 
of removing all of the overhanging bone consisting of the posterior 
margin of the annulus tympanicus which covers the recess in the 
posterior wall of the tympanic cavity. This recess is developed 
to a varying extent and is frequently the site of caries; if so, an 
insufficient removal of the overlying ridge of bone of course 
renders the result of the operation futile. 

A number of plastic operations are given. The author favors 
the Panse method and sutures the edges of the flaps to the poste- 
rior periosteal margin with catgut. The posterior wound is 
always closed. Primary skin-grafting has been practised by the 
author with apparently considerable success and satisfaction. It 
seems to us that the description of this step has received an exag- 
gerated importance and amount of space. 

The author’s results are: of 70 cases operated on, 53 were 
healed, 8 improved, 1 unimproved, 1 unknown, and 7 still under 
treatment. Nothing is mentioned of the length of after-treatment 
nor of the final hearing result. 

The heading, “‘ Accidents during Operation,” include injury to 
the facial nerve and to the dura. We cannot share Dr. Dench’s 
opinion on the gravity of the latter accident; in many cases it is 
impossible to complete the operation without exposing the dura, 
usually of the middle cranial fossa. In regard to injuring the 
facial nerve, of course the all-important fact is an exact knowledge 
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of anatomy; then if the operator will conduct his work in such a 
way that he always sees what he is doing and is not hampered by 
blood, the danger of injury to this nerve should be avoided except 
in cases, of course, where it runs an anomalous course. Peri- 
chondritis of the auricle is spoken of as an accident, though it is 
unquestionably a wound infection, and in the reviewer’s opinion 
is chiefly due to an insufficient resection of the cartilage. 

It is of course very difficult to describe an operation of this 
character in a text-book, just as it is impossible to master it from 
a written description. At the same time it is very interesting and 
instructive to learn the methods which an operator of the exten- 
sive experience of the author has selected as best, though we 
should have liked to have seen more exact indications given for 
this operation. 

In the chapter on sinus thrombosis the author, for purposes of 
diagnosis, recommends a “ good free incision,” preferably below 
the knee of the sinus. He believes that involvement of the jugu- 
lar vein is to be diagnosticated more by the severity of the septic 
symptoms than by local changes in the neck. If free hem- 
orrhage does not occur from below in exploring the lateral sinus, 
and the tissues behind the middle of the jaw are infiltrated, and 
the fluctuations in the temperature have been well marked, it is 
necessary to deal with the internal jugular vein. Instead of liga- 
tion, the author prefers resection, which is practised from the 
clavicle to a point just above the common facial branch. The 
operation on the neck is very fully described, and the anatomical 
relations of the great vessels are elucidated by two excellent text- 
plates. Irrigation of the jugular bulb from below is not favored. 
The wound in the neck is sutured. In nine cases of excision of 
the internal jugular vein, eight recovered and one died, which is 
surely a very remarkable result. 

In the chapter on brain abscesses the method of operating from 
the external surface of the skull, ¢. ¢., through the squama or 
through the occipital bone, is still advocated, though it is becom- 
ing generally more accepted to be better practice to expose these 
areas from the walls of the middle-ear cavities. The author rec- 
ommends that the dura should always be reflected and puncture 
of the brain substance made with a knife. The abscess cavity is 
not irrigated and should be packed with gauze. A. K, 









